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' .Gemric 7 imms.—Grn.y (Cat, .Rum.. Mamm. Brit, M'us, p]:>c9T- 
99,, 18,72) referi'ed the Chevvotn.ins to two famihes r the Troguliche 
■for . tlie Oriental '.species, and 'the Hyemosehirhe for/ /'the': single 
West. African form. ’ ’ Furtliermore " he h;idrmt4»e(i'.tAV(:t,,,grei)era , of 
'Tragnlidie, namely M'eimmm or,, as, 'it 'should have .been,. 
■'according^, to," 'his original .^spelling, of '^tlie''' 'name "'vin ''1821' (Med. 

,, Repos. XV. p. 307);for 'the:spo.tte.d/'Indian,a:i,M:i/,CJeylott6'se../^ 
rrimmu 7 m,,imd Tragidm^ for the unspotted species odcuridng to 
the'east' of , the B,ay of '''Bengal; ^ ■' , . 

'The, family 'Hyenioschidse does not appear to have been a'clopted 
,lty, later /Writers, and the genus constituting it has been: nsualiy 
''''':''Peoc.'.''&ol,:.So'C'.*— I '■'/.■ , 
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cited as Dorcathervmn, Also no one seems to Ima^e followed Gmj 
in granting generic status to rneinhina (cf. Lydekkei-, Cat. ting. 
]\t.ainin. iv. pp, 261 --298, 1915). But in 1916 Tlionnis (Aiiii. 
M"ag. 'Nat. Hist. (8) xviii, pp. 72™7^1) gave siibgeiieric raiilv to 
ineriihina, ado[>ting for the species tlie na.ine iroschiola Hodgson, 
as cjuoted l>y Cray, on ti\e grounds of tlie ])reoecnpa,tdon of 
Ilmninci or Memimut by G. FLscliex' in 1814. Furthermore lie 
showed, in opposition to Merriain’s opioiou, tint Tragnlus. i^ 
typified by one of the lai'ger spotless Oriental species, and that 
Jlj/emosckus should stand for the West African form, wliicli may 
be geiieiically distinguished from the now extinct European 
1) (weather vm a. 

In tlie following pages I adopt Thomas’s nomenclature but, 
for wdiat a,ppear to me to be good aii.d siifilcient reasons, I give 
full geneilc rank to Moschiola, 

The materials on wliiclx this paper is based were fresh examples 
of the following species: JJyerioschws aquaticus, M'oscJiMa me- 
rainna, IVayidn-sjamiitcus, I\ hmichil^ and stemheyanns. 

— As is well known, Ilymoselms and Moschiola diller 
from Tragulus in retaining on the body a distinct pattern of 
white spotswvhicii on the flanks fuse, or tend to fuse, into longi- 
tudinal stripes aiul on the croup frequently exliibit a transverse 
aantingeinent. The pattern recalls that of tlie Tragelaphine 
Pecora ; and in this connection it may he noted that Ilyemoschus 
is white on the front of the jxasterns as in typically marked 
examples of those antelopes. 

There a, re also some interesting points connected witli the pecu- 
liar pattern of tlie neck and throat .in these primitive Ruminants. 
In Moschiola there is a continuous wliite median stripe of 
considera,ble width running from tlie chin on to the alxlomen. 
From a. point a. little behind the corner of tlie month tliis white 
OT<'(7iarhstiipe, gives off -on each' side a single white ]at.eral stripe" 
■winch runs along the side or louver edge of the mandible and 
ceases fipproximately on a level with the point of attachment, of ; 
the ■ posterior , edge of the, ear. - From its .position , this ■ may be ' 
called the mandilmlar stripe. Towards' theoniddle of' the tlipoat 
tlie median' wliite' stripe liranches again, 'givix,ig off "on "each"' side 
a second,: or jm/idar stripe which passes '.obliq.uely.liJickwards for 
a,' short distance in the direction '■ of .the shoulders, 'but is much 
■shorter' tl}ai,i;''the mandibular' stripe,' „ ■ Th.us in MoscMda:\My 
inaxulibular stripe is coinpa;rativoly long' and the jugular. stri.pe 
sliort, and both arise from an uninterrupted 'median white band 
traversing the tb':roat from end to end and passing 'On,' to the' chesty 
.with o,nl'y a si iglit. extension of' pigm eh ted hairs', inwards towards 
'' tlie middle: ''line' whe’re: the throat passes, 'in to, the' chest, . 

'In ' IlyemoscJms tlie same .general,, arrangement' '.prevails, hut 
both' the, 'and ',are much' longer," the' 

'., forme-fi passing 'l)"eyond, t'he; level ''o,f the .ear, well hack OT,s to tlie 'side 
. of .','the' neck, and'.' the.', latter, reaching mlmost' to; the' shoulder. 
'.Moreover, there ,is no, ■encroach'meii.t:Qf pigm'ented'.'hairS'^ wliere 
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tlie \T]'iite of tlie , tliimt runs into that of tlie cliesfc. Tnup.ilm 
diffos frooi Ifyemos^chin and h‘om 2[oseMola in Imri ng the 

liinnc] stripe iindevelope<,l orvoiy .sliort. Ilie jiignlar stripe, 

lio'^ve’v (M‘*, is fts long ns in IJyemoficJms^ but tlie dark Imid vliicli 
sepawi it from tlm median, "white l.)a.iid on each side isbromler 
postei' io'i'l y a, ml is continued farther forwards aiul fTe<|ueiitly 
meef:s ii/S tellow of the,, opposite side a little behiiitl the line of 
the rvmgfes of the jaw, thus dividing the wliite of tlue iriterramal 
area fc'in that of the throat. Moi-eover, the v^diite arefi. of the 
thi'osit, a\^liich is much broruler hehi.mi than in front, is sepai'ated 
from fcha white of the chest by a dark transverse band. 

Text' figure 1 . 



■ ^ j tliiiinriuin oik/7;//<?wo,sv//?ss’ fiH)ni ,u^ 

. friaii tlu) s 

’C.. klshannl t>av oi HijenumHim /, tragus ; h hippels orwiying 

the ilyprcssiou.' ■ ■ 

"■ D. tl le same, with the eKtemnI riiu of the eapsuk* cut open helrind tlie 
triig:us, showily the auditory orifice, t, tragus tiiniiul hitvvanis; 
lappets 5 ,r, supporting ridges ; a, cut'Oclge. 

T.i:i« Mhkiarmnt i,'iVthe.bhr^e genera is ''large, hiaked, arid.seiilp- 
tiired: 'Ixty grooves" into lai'ger. and smal ler areas. I is < I orsa I surh-'s 
exfeiijfed:)axd'^vvards some tlistaiice behind the poxsterior rniglemf 
tlie. no.iilrils, which 'Ura ■ cpmpiirativelj narrow tnnl slit-like, but: 
not ino i'<t valvular than in tlie. Cervidfe. Tlie area of tho rhina- 
riura I'Bientli them Ls deep ]atei‘ally and wide in front, wider 
tlkiii td;ie inteniaria-l .septum .and a.s wide as the anterior' i*ini of 
th«B lu’^iwer lip (text-fig. 1, Aj B). 
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Tile Facial Fh'issa^ ave generally well developed, consisting of 
xnystacifil, siibniental, superciliary, sn])Ociilar, and genal bristles, 
two pairs of gena! tufts being frecpanitly present. The superior 
tuft is situated either high u]) about halfway between the eye 
and the ea;r but at a> lower level, as in an exainplc.^ of Tragulus 
stariJei/a-rmi<^ or Ixeiow the corner of the eye, as in a, specimen of 

ImiclilL The inferioi' tuft, i-epresented hy a. single bristle, 
arises some dista.nce lioliind the corner of the mouth. Ilotli tufts, 
however, ai'e not always present. When they are present, tlie 
full complement of vihrissie coincides with tliat of some small 
Cervida-i and Bovidfo a, ml, as I lia-ve elsewhere reniarked, witli 
that of ty]_)ical Garnivoi-a. Tbe siilauental ^'i!:)^issa? ai’e ari'angetl 
ill deiinite lines. The interramal tuft, wliich is of special interest, 
is described in the following paragra})h. 

The Interramx (/land . — in A/oschwla (t.c‘xt-lig. 2, B) the chin 
and interramal area are covered with hairs whieh areslioi-t on the 
chin and gra,diia.riy become longer on the tliroat, without showing 
a;ny sharp line of demarcation. Tlie interramal tuft of vibrissaa 
consisting of two pairs of bristles, sometimes witli an additioiuil 
median one, is set in the posterior lialf of the interramal area. In 
IL/emmckm (text-fig, 2, A) the chin is scantily covered with fine 
short hairs sharply defined from those of tlie throat, which ai’C 
longer tlian m Mosiddoko. The interramal vilirissax, consisting of 
two or three pairs of bristles a/nd one unpaired, making five or 
seven in all, fbian a cliister as in lu l)r((juhis (text- 

fig. 2, C, D) tlie chin is even more scantily liairy, apart from tlie 
submental vibrissay, than in llyemoHckus^ but it is not naked as 
described oidginally by Gray and recently by Lydekker in his 
Catalogue, although it appears to lie naked when examined by the 
naked eye. Behind the chin there is a tongne-shaped a.rea of 
skin, covered, like tlie chin, with short iiairs and extending back- 
'wards along the middle of the interramal area as far as tla;* 
iiiterrainal tuft of vilirissai ivhicli is set a.t if.s posterior e<}ge. 
Tliis tract of skin overlies a cutaneous gland w bicli is soinetimcss 
So thick posteriorly that in profile view it foi-ms a swelling 
projecting well lielow the inferior edges of the mandiljular rami. 
The presell ee of this gland, whicli has been noticed by previous 
authors, serves to distinguish from .Mosckiola am! 

IlyeinmcJms. 

In an adult male of 7\ stanhyaritis (text-fig. 2, D) tliei'e was 
only a single pair of interramal vihrissje arising near tlie posterior 
hedge .'of, tin's gland. ■ In' one ■example 'of - kanchil there were 
,:ti,ve vilirissie a-rra-nged' in 'a transverse row, ' 'In '.another, example 
'' of the 'same 'Species there, were tiiree pairs" of these, -vibrissay a.iid 
'■, -in "one example' of f. jatHmicus -the' ■arrangement and' iinmlier-of 
the vilirissa^ were' the., same, a's'.- in. the .last- mentioned example' 
of T. kanchil. A second example of ■:(te^ 

showed two paiivs of vibriss'' 0 e and ■ one' bristle in the'centi'e of the' 
area circuniscribed'-by. them.' ■ 

The external (text-%. ■,!, ..0, ^B)'. is s.mfdl, -in 'a.'.ll' cases, but 
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iioticeiibly largei’ relatively in Jli/emoschiis tbn.n in tlie Oriental 
forms. It is at'.bvclied to the head by a broad ba.se, the narrow 
elongat'.ed ciip*shay)ed })ase of tlie typical Riimiriantia, in wbidi 
the ears are highly mobile, being nndevelope^l. The tragus is 


Text -figure 2. 




A. UirlerHido of head of Bi/cmvscfim miitatious { ^ iimtiut.), sliowiiig tuft of 

iuterramal vibrissa*. 

B. Idle same of IfoA’c/o’cari: ((^ ad.). 

C* Tlie same of Traffulus Jaimiiauit ( <J ad.), showing’ the interrauial ghusd. 
The saine of 

merely a small excrescence, but it is better defined in lUoscIiiola 
than in IIye'}noschim :m Low down towards the 

posterior edge of tlie pinna :there is a pair-nf ' sliort .streiigtliein 
ridges, ; and in front of ,, these', towards the"' "anterior rinr of"''tlie 



6 


MR. 11. I. POCOCK ON THE 


pinna therein a (leiinite pit oi* (lepreasioii o7ei’Ia|)pe(l in front aiirl 
capable of being closed bj two lobate tliiclvenirigs, one aijove the 
other, tbe upjxer l)eiiig !a.vger than tlie lower. Tlie a.nilii.ory 
oridce, opening iipoii fi tlnek ridge-like excrescence, is concealed 
by tlie tragal I'idge wdiicli forms the' exteiTia.1 Imrder of tlie 
capsule of the piinia. 


Textdigure 3. 



A* Anal area of Mosehuila nwmiuna , showing the .‘siwrt. tail and the hairy 
scrotum, 

B» The same of Tmgtilm jumiuciis <3', .showing the long tail and the indeed 
■ scrotum.:, 

C* The same of T. Jmmiciis showing the nahed mm round and below 
The vulva, 

; The .ear ■; of .' the dil^rs from .'that '..of .the Pecora'iir 

tlir'ee;'''.pttrtic,wto iH'the"l>readth.';of 'its basal attachment. 
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to til e head, ill tlie development of only two supporting ridges, 
both piiteeil near the posterior rim, and apparently in the pre- 
sence of the depression overla-pped by lolies in tlie |)ositiori of the 
supratragal, ridge of the normal inaininalian ea,r. 

The TiiiL as is well known, Viiries in length. In lloschiola 
(texfc-lig. 3, A) it is very short. When depressed, its tip readies 
the scrotum hat does not conceal it, and the scrotum is covered 
with iniir. In Tragidus (text-fig. 3, E, C) the tail is in iieli longer 
and covers the scrotum, which is naked except laterariy at the 
base. Similarly in the female tlie tail covers the genital orifice, 
which is situated at tlie upper end of a large tinct of naked skin. 
Ill I£ijejm)SGhus the tail is a.t least as long a.s in IVagiflus, but the 
subcaiidM.1 area is not naked as in tliat genus but somewhat thinly 
covered with fine white hairs. 

The Le(fs of tlie Tragulida^, as compared with those of the 
Pecora, are i*emarkal)le for the slioi'tnes.s of the metacarpal area, 
a primitive cliaracter recalling the condition seen in tlie S niche. 
In Ilyemo^^ekus tlie legs and feet a, re relatively much stouter than 
in and Mosahiola, in whicli they are slender a,nd delicate, 

and ill the African genus the interdigital integumeiit forming 
the floor of tlie interdigita.1 depression reaches a little nearer to 
the iieels of the lioofs than in its Oriental allies. In tlie three 
genei’a there is a smooth pad of moderately thickened, naked 
skin on the posterior side of the hodc (calcaneal area). Tiiis pad 
is indistinctly defined in Tragiilus^hxxt is sliarply defined in the 
otlier genera,. 

In Ihf&moschm (text-fig. 4, 0, I)) the metacarpal and meta- 
tarsal ai-eas are everywhere thickly covered with hairs. Those 
on tlie laick of the metacarpus grow downwards, whereas on the 
back of the metatarsus they grow backwards cm each side, forming 
a median crest. Tlie back of tlie pasterns between the false hoofs 
and tl&G true hoofs is naked, except for a few hairs in the middle 
line, and the walls and floor of tlui interdigital cleft in front are 
also almost naked. 

In Tmfid'tis (text-fig. 4, B) tlie metacarpal and inetatarsal 
areas are evcu:y\\diere comparatively ■ scantily hairy, especially on 
tlieir powberior siiles whe,re tlie hairs a.re so short and s|:3iirse"ihat 
tlieir ' sivrfaces have been ■described as naked. The hairs cease 
altogether some little distance above the, false hoofs. ' Hence the 
nakedness, o,f tlie back 'of t.he pastern may lie said to exTenchabove 
the fa, Is cc, hoofs, a couclitiou not observ^able in Ih/evioscJms-.' The 
interdigifcal cleft iiv Tragtdm is also nailed to all intents 'and 
purposes, as in IlyemmcJms, 

In JA/ae7c/ohft (text-flg.' 4,'A)' the 'inetacarpiiT a.iid,.,''m,etatarsal 
areas are as hairy a.s in Imt on the posterior side of 

the inetatansus the hairs grow upwards from a line a little above 

it may be ivoted that the scvottttil m the«e priuiitive 'Rnuiiiianti; i& sessile and 
set high up «>l^the per^ aR*a jusst heiieath the aiiiiH and is not pciidiilons between 
the lihicl li mbs as in the .Fecom. its position recalls that of the scrotum m the , 
■.S'uida alKl',CttIn■ehdm'^V''■■:^c 
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the false hoofs where there is a deiiiiite |;)artiiig, tlie Iiairs below 
the line growing downwards. Moschiola^ however, is distin- 
g'liislied l.)oth from Mi/emoscJms ajid Trayiilus ])y Imving tlie 
posterior sides of the pasterns a,nd the interdigit, ul clefts hairy 
instead of almost naked. 


Text-figure 4. 



A* l^}steldDr surface of liiud lujy oVMmvIiuila mvmiiukf, the arrovviA hlunviug 
the (hrectiun of tlkduur-gvo\vlh. 

B. lt>deriov sitlo ot fVjro toot of 

C* 

D, lV)sterka' dde of fore foot of the saim?. 

,ihe PeMis of air 'Uiideteriniiied speeieS'Of' Prm/idtis was Hgnred 
and described' % Acta. R. 8oc. IJpsah' (:l),xx, 

p. 33, pl.'ii,1ig,20, 1904); The 'penis of an ■ mxainplo' of 1\ stem- 
h^awm ,(textdig.;5,'t^ D) 'agrees "tolerahlv' closely ' witli'it except 
that tiiei'e is an additioiial coil on the spirally twisted tai'iniiud 
portion, po^ihly due to its 'being. 'more' contmetedt', 'As in Lonn^ 
berg.s specinien .there is. at , tlie; .base.'' of 'tlie .spirally twisted 
termination' a'\yeU'developed' lamina. en'ding proximally'in a' free 
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process, tlie two eom]:>iiu‘iig to g,i\^e the itierassa.te a,p[)ea..raiice to 
the distal end of tlie ^ organ, Noriiially this lamina and its 
process are closely folded on the sliaft of the penis, but they are 
capable of being unfolded and spread (text-tig. 5, D). 


Text-hgure 5. 




A, tktiTauiy otd;«!ins of fvoui the left fiide. 

!B. Tho saiue of Mkc/uWa mmiinnu, 

G./riie saine of Tmi/ulus >^tan!ejfLm^ with apex eoiktl aiul lamiaa foiiled up. 
I>, The siiuu*, with apex partlully uueoiltMVjvud hnuiuu uufoltled. 

E. The same of Tnttjuhw Jcauehil folded up. 

E, The same from the right side, \vith the apex aiul the lamina partmlly 
' unfolded. 

Lettering distal, and j?, proximal portiou of the Iiiraiiia in the two 

, species of' . p; ' 

(text-fig .v'5^' 3,,' F) resembles in a 
general 'Avay' .that ' of ^?<m%^c?m«,;dout'.''''''thei^^ are some .well- 
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iiia-rked diiierencef^. Tlie spirally twisted portion is here and 
there thickened and geniculate aud the daniiua is soinewlait 
ditFerentl}" shaj)ed« Wlieu the penis is coiitra.cted th(3 spirally 
twisted portion and the ]i'i.mina are tig’htly folded together into a, 
tliickened knot. 

The [jeiiis of Moschiolu liheoimna was figured and (le,scril)ed hy 
Gerluirdt (Verli. Deutseh* Zool. Ges. x^, p. 153, 11)06),^ The 
penis of an exn,ni[)le I examined is in close agreement witli it. 
It ends in a long, many-coiled portion, with an aciuiiinate ti|;) 
and there is no lamina (text- fig*. 5, B). 

In Ili/eniosclms (ininiature example) (text-fig. 5, A) J find tlie 
penis to be in geiierid agreement with that of ulloscMola, tiie 
point being sliarp and the la-mina a1)sent, but tlie spiral twists of 
the terminal portion are not so numerous or so close, tlie twisting 
resembling rather that of a ‘^gimlet” tlmii of a ^‘corkscrew,’’ to 
which the twisting seen in Moschiola nmy he compared. 

The incidence of the characters above descrilied may lie opi- 
tomised as follows : — 

]. a. Bjdy spotted and striped witli white Ii,\fem(>Si'hus. 

5. Ihaly unspotted Tratfiihoi. 

a. Mandilmlar stripe niodi'rately Ions', jiigular . stripe short... MoiSehiola, 

d. Mandibular aud jugular .stripe.s lioth long Ilt/emosehus* 

e. Mandibular stripe short or absent, jugular stripe very 

long... fmffulns* 

2. a. Ijiterramal gland aliseufc MihwJlkda^ 

h. Interrainal gland present ... Traffiihiis* 

3. Tail short, scrotum aud inguinal region hairy MoscMofft. 

b. Tail long, scrotum aud i ngiiinul region hairy Il^/emasehus. 

c. Tail long, scrotum ami iugui mil region naked Tragidus. 

4. a, Leg.s and feet .stout and .strong llf/cmosehus 

h, Leg.s and feet fine and si eiidor ^rost'hlola, Trey 

c. Legs and feet nornmlly corered with hair (apart from the 

h ock- pad } Iloseh i o I a . 

d. Leg.s nornnilI.v hairy, hack ofpusternfi and interdigital cleft 

almost naked Ifyemoschtis. 

e. Legs very Hcautily hiur 3 ' below knee.s and hocks ladiiud, 

back of pasterns and iuterdigital cleft ulnio.st naked 7^nt<f ulus, 

6. a. Penis .siniple, attennated, spiralb* coiled distally, 'ivithout 

lamina ■ " liimn mch lUs'^ Mak'^cIi iofa , 

5. Penis complex, spirally coilod distally but provided with a 
laminaneirmaily folded up behind and beneath the twisted 
teraiination Tntffuhis. 

"Collecting the eharacfcerjs^ under' generic liemhhig.s the 

following diagnoses:— 


Geiuis TEAaPLiiB Ihilks. 

, 'Body, tinspobted;: mstridibular ■■white ■ stripe "short ' or' absent, 
j ugular stripe very long ; white .of '' tliroat narro w, separated from 
that of chest and almost ''oreutiroly separated;, fx'om, "that of iiiter- 
ramal area. 

' .An interramal gland covered with ahn'ost naked skin extending' 
from the chill to the inbemimal tuft of vibrisste. 
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Eiirs sliort. 

Tail long, covoTiug' the scrotum and inguinal region, wtucl,i are 
naked . 

Legs and feet, slender, interdigital cleft and back of pasterns 
ahiH.)St Halved, posterior side of legs below knees and bocks laiked 
just aliosRj false lioofs, very scantily liairy elsewliere. 

Penis complex, with, a lamina normally folded up, beneatli and 
beliiiid the coiled tenninal poi*tioin 

GeniivS Moschiola (Hodgson) Tbos. 

Body spotted and striped ; mandibular white stripe moderately 
long, jugular very short; white on interramal area, throat and 
chest forming a wide continuous band. 

Ho interramal gland, the interramal area covered with hair, 
from whicli the tuft of vibrissre arises. 

Ears short. . ' ■ ■ . 

Tail very short, only covering the anus and leaving uncovered 
the scrotum and inguinal region, which are hairy. 

jjegs and feet slender, interdigital cleft and l)ack of pasterns 
and posterior side of limbs below knees and hocks normally hairy, 
hains on posterior side of metatarsal region growing upwards 
from a parting just above the false hoofs. 

Penis simple, attenuated, spirally coiled distally, without 
lamina. 

Genus Hyemoschus Gray. 

Body spotted and striped ; mandibular and jugular stripes long ; 
white of tliroat continuous with that of interramal area and of 
chest. 

No iuternimal gland, the interramal area covered with hair, 
fi‘om which arises tlie tuft of vibrissm. 

Bars long for the family. . ■ ■ ' 

Tall long, covering the sc?rotum and inguinal region, which are 
hairy, 

IjCgs and feet stout and strong, interdigital cleft and back of 
pasterns neaily naked, posterior side of the limbs between the 
knee and Iiock and the false hoofs normally hairy, hairs on tlie 
back of ' tins metatarsus forming' a 'median' crest, no parting above 
the false; hoofs. 

Penis simple, attenuated, spirally coiled distally ; iio lamina,''- 
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2, Report on iJeuths of Aoinuils in the Gardens in 1918. 
By J. A. Mdheav^ M.D., .Acting Hon, Pathologist 
to tlu^ 8ocietv. 

[Kectnveil Aturcli I, 1910 : Read Murcli T, 1919,] 

As in previous years the inaiii facts of the mortality Minong 
the animals in tlie Society’s Gardens a.re summarised in the 
Tables (I* and II.) given below. In birds and reptiles (including 
batracdiians and fishes), the combined mortality statistics show 
practically no change as compared with 1917 and previous years. 
The higher mortality among mammals is mainly due to tlie 
arlmission during 1918 of a. large number of young monkeys 
(if. rhesus) ill winch a lieavy death-rate occurrecL In addition, 
a consideimble number of the more easily replaceable animalswere 
saerificuMl oiracco nil t of the food -shortage occasioned by tlie war. 

Table I. 


Mammals. 

Birds. 

IIepxiles ! 

AND Pi SUES. 1 


' 489 

1496 

310 ^ 

III Oavdens, l.i. 18. 

i 639 i 

1 

176 

314 ! 

Admitted in 1918. 

1148 

j 

1672 

624 

Total. 

; Under 6 months, -rv* i 
i, Over 6 inontiis. ^'^**'”* 

i 

38*0 i' 

. 22*4 

28*8 

i 

Per cent, of total. 

j 28*4 ! 

2(>*0 

17-4 

„ ill 1917. 

27*0 

i ■ i 

2.T3‘ 

31*2 

„ in 1911-15. 


Table XL gives tlie distribution of the more important causes 
ot‘ death among the chief mammalian orders, in birds, and in 
reptiles, batrachians, and fishes. In the. case of ' the primates a 
separate column has been reserved for'the.yoong' ''7'hmm 
admitted during the year. . This seemed advisable to avoid 
obscuring the details'of ' the. sufficiently sever© dosses among The 
oth.er monkeys, many of .whicli had been in theGai*de,ns' fDr..,years.. 
In the case, of acute.' infections ofThe';respiratoiy .Tract,. ''tinie 'has 
not "permitted the. accurate sepaiation ..of...tIie. cases 'into.. lobar and 
broncho-pneunidnia,. .capillary' bronchitis,' .andbaoute" congestion, 
and' '.they .'are therefore. ' all .■dimlnd'e.d..].n.n.der ' the',,"..o.ne"h'.eading' '.of' 
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piieamouia. The consi<lern,hle Diiiiibers in wliicli no diagnosis 
was made include, in addition i.o obscure cases, those which wa3re 
not examined, or were too tleeomposed to allow of a, satisfjictory 
poid-w. orteni exan i i nation . 

Tabi.k If. 


1. ' General Diseases. 

Tulicmilosis ]"> 11 0 

Mycosis 

Scpticaaiiia 1 1 

Abscess 1 ■ ... 4 

Peritonitis ' 5 .. 2 

Helminthiasis V' .pi, ^ 

Acariasis ) ' : ... 

AnjBinia ... 0 ! ... 

2. Sjjstem, ■ : ! ; 

; Atelectasis 

i , Fnenihonia, — : 85 ; 34 ' 12 

, (Kdeuui of Lungs 1 ... ... 

Flourisj' I w ■ , 

Pericarditis ) , 

A. AUmmtnrj/ Sj/siem. i 

Gastritis ... ; ... ; ... 

Enteritis 7 . 4 ^ 6 

Intestinal obstruction ... | ... 

Intussusception 2 ... ; ... 

H'epiititis ... 

Panereatiti.s 4 ' I 


'ITrtnarj/ mitl Genera fivn 
Sjjstems, 

Napliritis. ...... 

Cystitis ■ 

Ovaritis 


Tariims , ; ^ ^ ' i '■ 

New Growth ........ ... ! 

Grtuiuloiurt j 

llsmnorrhagc ... 

Starvation and Malnntrition ... ... 
Injuries discovered pt)st-\ j 

mortem 

Killed by coin panions, rats, &c.f ... 

Killed by order ... 

Not diagnosed 23 


Iliiios 

j 

1 

' Kefttles 

AND 

' Kisues, 

50 

4- 

4 ; 

2 ' 

3 

11 1 

2 

3 i 

j 

i o 

1 5 

2 

1 

i "(1 

1 

::: 

1 

i 98 

15 1 

' 2 

3 , 


I, ' 3 i 

a : 

1 ■ i 

' ' ’2 1 

, *8 

; ■' ' 1 


3'l 

' 4 ' h 

’i 

; ' 2' 

i' ! 

'' '4 


8 

tJ i 

4 

25 ' ' 


■ 1. 1 

19 

2 ' : 

5 ' 


'58 

’ . 1 

89 ',1 


Acariasis — In addition to causing scalnes w-heii parasitic in 
the .skin of mamraals, parasitie mites also occur in the respiratory 
organs of birds YYitb' some frequency. The young Rhesusinonkeys 
referred to above were almost invariably found to barboitr these 
parasites iufheiivlun'gsywhere.'vthey produced ..eiteiLsive lesions 
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consisting in connective tissue overgrowth around the bronclii, 
local collapse of the liing, and sub-pleiiral dilat'ations of the 
hronchioles and alveolar passages. In these cysts tl\e inatnre 
parasites are found, sometimes in large iinmljoi's. The excreta 
of the mites, wliieli contain very resistant donhly-refracting 
crysta^ls, seem to be the principal cause of tlie irritation. The 
majority of these monkeys also suffered from intestinal nema- 
todes, of whicli an (Esophagostoma was tlie most frequent and 
caused damage of varying severity to the colon. The larvas of 
this parasite apparently enter the body tbrougli tlie skin and 
encyst in the wall of the large intestine causing multiple htemor- 
rhages. When mature they buri'ow through into the lumen of 
the gut, and the passage thus afforded to the micro-organisms 
of the intestine occasionally leads to local and genei-al pei-itonitis. 

jitelectasis. — The two decutlis in ma.nimals ascribed to this cause 
both occurred in new-born animals and present no points of 
interest. Th^ bird referred to this rubric was an adult Chilian 
Bea-Eagle, in wdiich sudden death was produced by the vulvuhu* 
occlusion of the opening of an abdorninaj^ air-sac by a foreign 
body. Very few respiratory movements apparently sufficed to 
distend the air-sac and compress the lung above it so quickly and 
completely as to cause death. 

Pancreatitis . — This comlition, which is an extremely rare cause 
of sudden death in man, Las been the cause of death six times — 
four times in monke 3 xs, once in a hear, and once in a liird. In 
these, extravasations of Idood of varying extent Avere found 
tlu'oughout the gland. In addition, evidence of old inllamma- 
tovy changes have been found in the pancreas in a Californian 
Bea-Lioii and in a Biender Dog. In the latter, tlie condition 
seems to have been due to stenosis of the pancreatie duct leading 
to accvimulation of inspis.sated secretion in all its branches, and 
a very extensive overgrowth of tlie connective-tissue stroma of 
the glnnd. The cause of the disease in monkeys has not been 
cleared up and requires further study. The marine Carnivora 
apparently sliare the enhanced lialiility to this rare and dfingerons 
disease with the Primates, a seal whieli died in 11)17 showing it 
in the acute stage. The Bea-Lion mentioned above had ap- 
parently recovered from an attack. 

Wu/A could be ascrilied to malignant new 

growths in tliree ea,ses:— In.a Gohlen .Eagle 'a l.-irge teratoma' of' 
tile testis, containing bone, islands' of keratinising epithelium,, 
and . masses' of eosinophile leucocytes,. 'Was 'the seat ■ of 'a fatal 
suppuration. ';;A ...Diamond: Dove '''"presented ■ multiple ''white 
nodules of lyraphosarcoma in the liver. A Racoon died from 
an. enormous carcinoma, 0 '’f the thyroid 'gland. ' In ',no'ne'.of,'tl'i.es'e 
' were ' metastases: observed in. other.' organs. .. .Iii'' addition, "lie w 
' growths, were, observed 'in a number, of animals dying'; fro'm otlier 
'causes; .."A carcinoma’ of', the. liver' ■\vas,,''fb.u,nd in-'a .Mar'sh-Bii.ck' 
.'. .wdii.cli died .of . septic pneumonia. ...TTiis :.g'row..th'.'.is". interesting' 
."...'because it"' is identical in: structure.'.with ■'a'.,type,of .'can.cer .common. 
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ill tlie cow and sheep, iind rn.re in other <aniina]s. A fibro-mjoina, 
arising from the cireiihir imiscular coat, of tlie large iritestine, was 
dis(?overe<l in n |[odge'hog\ It was loosely impacted in tlie |)elvis, 
and death wa,s due I'O tuhercnlosis of the hnigs a.nd not to tin* 
tuiiioiiia 

(hmpcmUire I\(ih(flo<jp (tf the Thyroid OlaruL 1,110 nmterial 
exainiiied iinring 19.18 has confirined jind extended the o]>ser* 
vations reported last year on tlio tliyroid. In conseqtienee of the 
increased attention directed to this organ a nuialier of eases of 
thyroid enlargement liai'e been found and studied. Penile cystic 
goitre was oliserved in an Andaman Terd. In a Nutmeg Fincdi 
both thyroi<ls were greatly enlarged, l>eing twenty to thirty times 
tlie normal size. I.lie niieroscojucal appea.rance was that of ex- 
oplithalmic goitre in man, tlie tiiyroid vesicles lieing iilled witli 
masses of proliferated (‘pitiielial cells and practically no normal 
vesicles witli colloid could be seen. The .TJaska Tortoise wliich 
died in 1918 also showed an enlarged thyiniih Hie gland had 
imdergone a tumoiir-like transformat ion, the epithelinin of the 
dilated vesicles being folded into papillomatons ontgrowtlis. The 
whole gland was increased in size, l.ieing three to four times as 
large as that of anotlier tortoise of nea,rly the SMine weiglit, 
Neither in tlie Nutmeg Fincli nor in tlie Baska 'i’ortoise wfis 
there any record of symptoms dm*ing life winkdi could he asc^ribed 
to tJie changes in tlie thy roii^^^ 

Tlie accom pally ill g table (Tal vie III.) shows the influence of 
meat and veget aide diet on the size of tlie thyroid gland very 
clearly. 

The animals are arranged in descending order as to weight a.rnl 
the Herbivora are all much heavier than the Carnivora placed 



Table III. 


Camivoeovs. 


'HrirBTVo’EO'rs. 


Eleplnint-Seal (950 lbs.) 

... 14*5 g. 

Eland 

.. 13*0 

Lion (500 lbs.) 

... 40*0 

Givate (jiwd 

.. 10*0 

Tiger .... — 

... 24*0 

Taldn 

.: 9*0 

Ctrizzlv Bear ■ 

... iro 

Zebra 

tro 

Hinnifayan Bear 

... 8'0 

Aiioa 

5*0, 

■Sea-Lion 

... 11*0 

Water- Burk 

5*0 

Leopard (33 llw.) ■ . ' 

... 7*0 

Huanaco 

2'‘0 

Serval (15 lbs.) 

...' 3*5 '■ 

Capylmni 

, 2*5 

Skaiik (7|lbs.) 

... 9*0 

Porcupine (23 Ib.s.) 

2*5 


.against them. , Nevertlieless, the latter 'hjive tlie heavier thjroiils 
wdtli the' exception of the 'Elephant-'Seal ami the Bea-Lion, which 
live, onar iisli 'diet. The contrast in. size of thyroid between t,hc‘ 
Elephant«SeaI ' weighing lbs. and. the Skunk, weighing only 
f'|.'lbs.asl.u:>ws' tliat.itis not a structuxul pecidia.ritiy of Carnivora 
:as such, dint a consequence, .of ■diet peculiarities, whicli .manifests 
itsel in ■this: 'way.. Similarly, ■the. 'Bears, Cat-fiears, and ' Coatis, 
■which,, subsist 'on' a mixed’^'diet, .do .not show, the massive tliyroids 
, of the' strict ','Oarm.vores.’,,..., 
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?}. (Jii a, (Jollectioii ol: Fishes from liake Xan^^'aHyikiK 
with, I)escri|,)tious ot* three new vSpecies. By (i, ,A. 
'I-,h,:JlJ'LENGER, F. Li.S.^ F.Z.S. 

(Published by perruissioii of the Trustees of the British Museum.) 

[Keceived Jiuiiiury 15, 1919 : Read March 4, 1919.J 
(Text-figures B3.) 

AYlien recently stationed in the Belgian Congo a,t All)ert;ville, 
M. 1 hiont-De Bie, wlio accompanied tlie late Dr. L. Btappers on 
liis l.\angTinyika- Mweru Expedition, made a collection of small 
tishes wliich lias reached me through the kind mediation of 
IJi*. L. Peringuey, Director of the South African M useum. 

Dhe collection, although a large one (1210 specimens), contains 
iNJpi’esentatives of hut comparatively few species, most of the 
specimens being referable to Tilapia hurioni (780), IIwplQchilm 
(Ikonti (210), and HtolotJirissa tajigan iae (94). One species, 
MasfAtcmihelus mellaadi, is an adrlition to i.he fauna, of Ijttke 
Tanganyika, being prem'ously known fi'om the Sohvin lti\'er 
in Northern Jiliodesia (Congo watershed), tmd llsvee are here 
described as new. 

The species re|)reseiited i\ve the following ; 

Lepi Dosi REXID/E. .Proiopleru.s a^hurpicns Ileck. (Albertville). 

(Jlupeldjl Stolothrissa tanganicce Regan (Lukuga. River)* 

Charagintd.e, Blgi\ ( Alber^^^^ 

Cypriniile. Jk(/rh(.s mrrifer Blgr. (Albertville), /?, imtio- 
plmira Ibgr. ( Albertville, Lukuga. R.). 

(4\umi:NR>DONTii>:E. IlaplotMm dhonii^ sp. n. (Lukuga, R,), 
pumihis Blgr. (Alb‘ei‘t;ville, Kalimie R., Ijukuga, R.), Lmn- 
pricMkps tangam^ Blgr. (Lukuga. IL). 

(tic^HLin/E. Tilapia viekmopkmra A. lDuni. (Lukuga R.). 
7\ hurioni Gtlir. ('Albertville, Kalimie R., Lukuga B.), T, horii 
Ctbr. (Jjukuga, R.), T. dardenn il Blgr. (Lukuga, ' \il)k\Petro-' 
ehrornis tanf/aoncie Gtbr. ( Albertville ), Paratilapia hikug(e. sp. n. 
(Lukuga R,), Sdmoehrmik Gtlir. (Albertville), 'Pobo- 

iliilot&s lahiaius Eigr. (Albertville), Lawprologiis dhonii.,' sp. n. 
(Albertville), Blgr. (Albertville). '' 

' AIastaoembeeio.e.' ’ Mastacembelus mellmuU Blgr. (Lukug;i' R.,.). 

IlesG'r ipiions of the m 

,, IlAPLGCHILUS)jMIONT2. 'y (■: 

Depth of body to 5 times in totol length, length of head 
4 times* Head flat above ; snout shorter thai:i eye ; mouth 

:Proc..Zool. Soc.^ 1019, Ko.TLb7:k ;. '.a ^ '''',2 ■: A, '' , 
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directed tip wa, rets ; lower jaw projecting; eye 3 times in length 
of headj postorltital [lart of hea-d. times in iidjerorbit.jj,! 
width ; prffiorbital dia, meter of eyen ]"X:»rsal 10, oi‘igdu!ttiiig a.t 
equal dista,Dce from head a.ud from i,'oot of cavidaJ, abo\’e a.ntttrioi^ 

tliirid. of amily median rays longest, if length of head. Amil 14 - 

15, rays as long a, s dorsals. l:h.Hitoiul | length of head, reaching 


Text-ftgnre 1 . 



a, little beyond root of yentral; latter smaJh nearer eral of snoot 
than root of candal. Oandal i‘onnded,;fls:lqng 'as lieath (Jawhtl 
peduncle twice as long as deep. '211^^1; shales In longitudinal 
series, ISrournh body in front -of \aaitrais ; \iio 'laterid-iine pits. 
A Idackisli lateral ba,iui. 

Total length 35 niiliim. 

210 specimens from the Lukuga River. 

The nearest ally of thi>s species 'appeal’s to be ILmAjarposm Blgr*, 
from Zuiuland. 

PaBATILAMA LtIKUaJS. ■■ 

Depth of body 3 to 3| times in total length, length of head 
3 times. Head twice as long as broad ; snout witli curvetl upper 


Text-figure 2. 



^arati lapiu 


profile, rounded, Broader tlian long, as, long as postornl'n' pari, of 
head, shorter tha,n eye, which is 2 a times in length of head, 
exceeds interorbital width,' and equals 3 times i:).ra>orbital depth ; 



FROM LAKE TAMGAN VIKA. 


iiioutii extending to below anterior border of eye ; teeth, very 
small, ill 2 or 3 series ; 2 series of scales on tlio cdieek, widtli of 
scaly part diameter of eye. Gilhrahers rather long, 16 or 17 
on lower ])art of anterior arch. Dorsal XI-XII 1 0-14 ; spines 
siihecpial from tlie sixth, or seventh, ivhich measiii’es | to | length 
of liead, and equals longest soft ra^As. A.iial III. 9 ; third spi.iie 
length of head. Pectoral as long as head, extending a little 
beyond vertical of origin of anal, Yeutral produced into a fihi- 
irient, which extends beyond origin of aiiat. Caudill with deep 
crescentic notch. Caudal peduncde li times as long as deep. 
Scales denticulate, 34-36 ; lateral lines , the upper 

extending to the caudal peduncle, or to tlie root of the caudal. 
Pale brown above, white beneath ; 4 to 6 dark spots on eacliside, 
tlie first on the gill-cover, tlie last at the liase of the caudal; 
dorsal and anal usuadly witli dark spots or a ilark iongitiKlinal 
liiind, the rays tipped with black. 

Total 1 en gth 6 3 in il 1 in i . 

Several specimens fi*om the latkuga. 1, liver. 

Closely allied to P. deiuhidil l>lgr. 


Lam,proloous bhonti. 

Depth of bod}^ 3| to 3f times in tobd length, lengtli of head 
24 to 3 tiiiies. Hear] twice as long as h.i*oad, with convex up|)e.r 
profile; snout rounded, 1| times as long as eye, which is 4 to 
4.| times in length of head and equals interorhital width ; moiitli 


Text-figure 3. 



not extending to beloAv anterior, border o,f eye^; 6 rather: 'large 
canine teeth in front of upper Jaw and 4 in lower, followed by a 
moderately, broad,' band, of .ininiite; teeth liead entirely naked, 
'Clill-rakcirS' very short, 6 on-lower 'part- mf anterior arch. "4D,o.rsai 
,X¥II-"XYIII 8-9 ; 'spinesfincreasing,. in, .-length to the last,' ■which 
is a little less than length of ■'head.-;: dongest-.'soft ray 'f' length of 
'head. " AnalY-YII 6-7; last Apine' f length' of bead'.-,- .Pectoral 
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I leno’tili of lieiuL Yentral pi'wluced into a filam.ent, exteiniiiig: 
'beyond origin of anaU Oandal ronndecb CainiaJ peduncle an 
long ixs deep« Scales l?tteral lines Greyislu 

‘wdt'li dai’k lietwork on the body ; soft dorsal and ana,l, &ml 
caudal, witli small dark spots. 

Total iengtli 65 iniiliio. 

Five specimens from All.iertville. 

Tins species sliould be placed, between L. woeqmmlii Pellegr., 
from tlie Congo, and L, tretocephakis Blgi\, from lAike Tji:ngaii~ 
yika. 
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4. On the Skull and Afftnities o£ Rana siiJmfjtUatci A, Dniiu 
By Miss Joan B, PkoctkRj F,Z.S« 

[Received Ja-niiary 17, 1910: Read Mnreli 4, lOlO.j 
(Text -figures 1 & 2.) 

Whilst making a study of the osteological characters in the 
genus Mana^ it was pointed out to me by Mr. Boiilenger that 
the skull of the West African Rami snhsigiilata A. Dum., to 
which he was tlie first to draw attention might prove on closer 
examination to be of such special interest as to justify a detailed 
descriptiom Mr. Boulenger, whom I have to thank for his kind- 
ness in giving me every facility to make this study, regaiahs this 
frog «as the monotype of a subgenus named by him A^^hr^a, In 
bis paper t, Apergu des principes qui doivent regir la classifi- 
cation naturelle des especes du genre Eana^^ some of the most 
striking characters of this frog sire briefly noticed, and its position 
in the genus explained. 

On raising the scalp, for a superScial examination, tlie skull is 
seen to approach that of Rana {Fyxi'cephalus) mhpersa Tsclmdi 
in several cluiracters, wliich -will he enumerated later. It is 
strongly ossified, rather depressed, and broader than long, tlie 
general sliape lieiiig typical l^A’rog-I ike. The iiifcerorbital portion 
of the brjiiii-case is slender. Seen in prohle, tlm cranium slopes 
upwards ti*oni tlie nasal region to a point in line vvith the posterior 
orbital borders, from which there is an abrupt decline to the 
Jhrarmn fnafpmm (see text- fig. 1 c). 


The membeane-bones dp the ceanium.; 

The nasals are large, well-developed triangular bones, and 
somewhat rugose. They meet each other in the median line 
almost througliout their length, which is nearly two-thirds that 
oh the fronto-parietftls. Anteriorly each is obtusely pointed'; 
posteriorly tl'iey forni' short oblique sutures ' witli the anterior 
liorders of the fronto-parietals, exposing in the (centre a minute 
diamond-siiaped area of ' the etluiioid. The distal ends . do not 
reacli the maxiilie proper, although they rest .upon the, maxillary 
processes in' conjunetion with.; the palatine cartilages, ' ' 

' - Tlui are ■obli<pie, presenting, an aeute. 'angle/backwards, 

and' inwards, 'where,. ' they ■ approach,;'the''''pro'xim'a'l, :ends .of '.the^ 
palatines, and, the ..parasphenoid;'' Anteiiorly' , they,' 'are deeply 
notched, .,the anterior '.processes .reachi'n'g 'the ' in axilhm These 

f , BaU. SopA ' Z'oolv '.Prance, xliii. 
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)>()iie.s overlie the sn'biia.sal and tlie adjoining ]:)order of 

the etln'noi<i. ’ 'Ihie vonieriue teeth are arranged in a. sim|"de line. 
o,f four, .8|;>ringin,g fron.i a proniiueut ridge on the outer oblique 
edge, of each i)one. 

n.i*e strongly ossified, jind 80rnew,liat rugose 
on the {-interior surface. T,he sagitbd suture commences almost 
!it tlieir {intiarior extremities, but does not persist beyond a thiril 
of tlieir lengtli. Their comliined width, anteriorly, is fibout a 
(|uarter of their length. At the posterodnner corner of the orbit 
they form sniiill sliarp projections, and then reach double the 
wicltli. Posteriorly there is a sli,gh.t sagittal, crest^ with two 
oblique lateral wings 'wlvicli foi-m. tlm connnenceioent of the 
mastoid processes. 

Tl.ie 2 'Kirasphefioid is of the usinil. (bigger slnipe, ]>ut rather 
more sliapely tlia.n that of R, ieniporaria, {ind ],i{is {ui extremely 
t.‘i])ering ].)()iiit. '’ITie lateral liinhs of tin's lione ju’e pai'tijilly 
liidden beneatli. tlie superimposed inner li.ml::>s of tflie ptei'yg(:)i<,is. 

The cartilage- bones of the cranium. 

The as compared to that of IL tc/m/porcma^ is elongated. 

In the specimen figured it is almost one-lialf the lengtli of the 
entire skull. ' Anteriorly it is trilobate, or ileiiru,]e-I}'S“Slia|')eil ; 
dorsa.lly tills, portioii is overlain by the. nasals, and, ventrally tlie 
central lobe is partially obscured by tlie vomers and the proxinml 
.en.ds '.of the palatines. The.- main, ■tubular poi’tion of , tin’s bone,- 
which reiiches alniost to the optic foramen, is oovei*ed by the 
fronto-|nirietals, but is visible on the ventral side tlirougli tlie 
semi-transpai’eiit parasphenoi'd. A,s already stated, only a, minute 
diamond- shaped a.rea of the ethmoid is exposed to view on the 
dorsal surface, vdiere it is bounded by the postero-inedian nottdi 
between tlie nasals anteriorly, and by the aiitero-median notch 
between tlie froiito-parietals posteriorly. In tlHV{:tTitero*-innei’ 
corner of the mbit the ethmoid is iiierced on each side byji siiiall 
foiniiien for the oibito-nasal nerve. ■ * - 

prootics , — ^Tlie dorsal - siii'f.ace of etieh is,]{.:u‘ge1y covered liy 
■tlie inner branch of the squamosal,, and its .inner lioi'dars underlie 
tlie fronto-parietal 8. 'In tlie anterior "w-jiH below the 'liange of the 
; f i'onto-pai'*ietals is thefouimen for, the- fiftli and seventh, erjuiial 
■nerves.: ^The.j'irootie forms t, he. roof jiiid ,the,'a,i,die!‘'ior wall, of the 
a'uditoiy .capsule.' , 

The oidier in the inediaii lim^ both doV' 

sally and'ventn-illy. Th,e,pr(iotic".exoecipital s'utiii‘e iuikthmIs jilo^'iig 
the crest of tlie iriastoid process ; tlie fronto-paibd. il exoccipit!i! 
suture is difiieult to trace. Ventrally the anteiior hordi^i's of 
these bones, -are' bounded by the ■parasphoiioid,' Tlie cxocci pibd 
■ 'CondyleS' are well ■ developed, and 'are visible from threi^ iispecf.s; 
a,t the base of eacdi are tivo foramina, the upper minuto .and IIk^ 
lower larger and internally divided ; tliesc give exit to the ninth 
and tenth cranial 'iieiwes.,’ ....:■■ 
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T HE C noxp ROCFv ANI U 

The nasal cartikiijes consist of a roundly-pointed nasal roof 
a.bo\''e and a ti‘ifid sul>-na,sal lamina below, 

Buiall tilaaigiila.iyprrt77m/-«Z.§ are attached to the septum iiasi„ 

Tlio palatme cartilages extend from the ethmoid to the iiiaxiilsej 
and fire not pec alia, r in ain^ way. 

Owing to the thickness of th,e fronto-parietals and the extreme- 
delicacy of the chondrociuiiiiini, I have not satisiied m 3 ^seIf as to 
the size and exact positions of the fontaiielles. It is clear, how- 
ever, tliat tliere is a lai*ge median fontaiielle, the anterior portion 
of which is bordered hy the ethmoid, which at this point has a 
slightly bilobular tongue-shaped area carved out of it. The 
posterior w^ail of the otic capsule is cartilaginous ; it is bounded 
by the parasphenoid below and by the prootic above. 

The columella auris is strongly developed. The inter- and 
medio-stapedial portions are not unusual in any wa}?' ; the extra- 
stapedial section is strong!}’' developed and has a fan-shaped 
terminal of considerable size, wdiich is applied in an inverted 
position to the tympanic membrane. The squamosal, at the 
Junction of the interior limb with its stem, forms a deep arch 
over this delicate cartilage, and also gives support to^the amvulus 
tympanicuSj which is somewhat funnel-shaped, broader than deep, 
and slightly notched aliove. 

The maxillary arce. 

The palatines are straight, semi-transparent bones, placed at 
right angles to tlie. axis of the skull, Tiiey do mot meet each 
other. 

The squaniosah differ widely from those of Eimm {sensu siricto), 
Tliey are enormously developed, Ilie zygoma, tic branch, slightly 
rugose, forms a suture with the maxilla which is prolonged for- 
ward to the iiaso- palatine bar. -This process tapers (‘onKsiderably 
at its anterior end, and is about half the length of the entire 
skull ; tlie suiuire is about four-tifths of tins lengtln The inner 
limb, just over one-tliird tlie length of tlie lygomatic, with which 
it forms a right angle, is superimposed on .tlve piootic, of ■ which 
but, a small border is exposed on e<a.c]i side. The posterior limb,, 
.or stem, of this' bone is sornew'liat oblicpie, fiat, a.iid '.rounded at 
its distal end; it is •a|,)plied to the pterygoid’ an (1 the quadrate 
cartilage.. 

. Th B ^ yiterygoids. are the 'most' reina.rkmb,]e' . bones in the ,skulL 
.Tlie inner processes'’ overlap the .lateral proccvsses , of the' pa-i'a.-' 
splienoid almost to their; jii:nct.k)n with the . blade-like portion, 
.A.t.'the jimction of the' uriterior a-nd 'posterior limb's, .and opposite, 
'.'the root of then limb, is a hirge 3-ounded process,. which, 
'wh'oii the'' skuli is, in' its, 'natural position, is directed outwards' and 

*',Ib-'oce88es,,'mea'$'iOTd f»m .'tlieir with of bone, not 'f roar tlie, 

■. 'dyitouigle udia’e t.ky joi'a 
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dowiiwanls ; when tlie jaw's are closed tlie outer face of this 
|,)rocess is presented to tlie coronary process of the angulo-spleiiial, 
whicti it resend)! es in. si/.e and shape. Tliis process seems to l»e 
very rtive in tlie .A.nnraj iira.l until ruiw lias r 0 ,n:ia,i.iied unnoticed. 

The qiiadrate cartilmfe projects in two st.r(,)ng condyles, 'we,ll 
l ieyond the extremities of tlie pteiy- gold, scjimniosal, and qnadrato- 
jugal lionoa. It is of massive build, a, ml in the specimen figured 
strongly ossified. 

Tlie prmnaxUlw have rather long processes. 'Ventral iy, fit the 
suture wlricdi they form with each other, there is a sliallow oval 
pit. 

'Idle ‘iimmUai nre wide, strong, and slightly rugose. Ventrally, 
and close to the siitni'es wliich they form with the pi'annaxillag 
are round shallow conca.vities. Postei-iorly each is slightly 
hilid, the inner lioialer of fJie inner liinh completing tlie sqiiamoso- 
nmxilla.ry suture, and the outer and longer liranch forming a 
wedge-sliaped suture with the quadrato- jugal. 

The is a. small short lione; its suture with tlie 

maxilla is very ditlicidt to trace in old specimens. 

ThEMANDIBULAE'AECH, 

IleckeTs \vhere it articu with tlie quadrate, ends 

in a promixieiit down-cairved knol). 

• ■ leaves 'mnch of 'M^eckefs, cartilage exposed 

to view ; its coronary process is well developed, and, as before 
stated, lies face to face with the peeuliarly similar process of the 
pt(uy^gTnd, froin which it is only sejmrated by the elevator 
tmiponiUs mxm'Ae. 

fldie ihntarij affits distal end is raised into a, sliglit tooth-like 
projection, whicli, when tlie jaws are closed, iits into the sliallow 
pit at the anterior end of the maxilla which I have ahvady 
mentioneih 

'\]he bone forms a similai’ Imt larger projeci.ion 

W'lvicli fits into the media.n pit situated across the pncmaxillo- 
, praauaxillary siitirre. '■■■ 

,T.iiir HVOi.n Aiuv\iiATus. ■ 

As will be seen from text-fig. TJ, the hyoid apparatiis, f.liough 
cliiuuing slightly from that of IL icmipemtria^ m iioi {leculiar in 
any, way.,-' 

, " S,i}m:matiy and' Conclusion as 'to the Affinities of' 
.JipsnmGiLLATA,' 

l"rom tlie above description it will be seen that tlie skid! of 
.R. sulmgilkita difiers a],oi6st in every particidiu' from that of 
IL which, '■being':. the type of- tlie' genus, it' is 'CUstoiriaFy 

t.o take as a, standard."' 

to this obHqne position ii; i.s sliglitly fomsliortcnecl m text -fig;. 1 of, A ; ji 
ht‘tter idea of its size eaii therefore bhoUaiiiect Itoni 1 tv where it is seeii proinTluir 
below the maxilla. 
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Its most salient cliaracters are : — 

L The prolonged squamoso-ma.xillary suture, a feature avIijcIi 
it sliares with li. ads'perm alone. (See text-figs. 1 c ; 

2 a, h, c, e,) 

2. The fourth pterygoid process, which it a,ppe.'irs to share 

with if, Icuhlii alone, although a faint indication of this 
process is sometimes met with in li, adspersa. (See text- 
figs. I hj c; 2 ck) 

3. The marked overlapping of some of the membrane-bones, 

the most important of which are : — 
a. The interior Imanch of the pterygoid on the transverse 
limb of the parasphenoid ; an overlap only otherwise 
found in if, adsperscu 

h. The interior limb of tbe squamosal on tlie prootic, as in 
if. adspm*sa^ if. grimniens^ B, macrodon, etc. 
c. The nasals and fronto-parietal s almost entirely obscuring 
tbe ethmoid, as in R. adspersa and R. tigrina, (Text- 
figs. 1 and 2.) 

4. The slight pitting of tbe nasals, dorsal plane of the fronto- 

parietals, zygomatic pmcesses of the sqiiamosals, and the 
maxilla=i ; a character carried to excess in R. adspersa, in 
tlie adidt of -which these hones are covered -with granular 
asperities. (Text-figs. 1 a, c ; 2 h, c, e.) 

As regards tlie squaraoso-maxillaiy suture and the pterygoid 
oveiiap, it is an extraordinary thing that, whereas in no other 
species of tlie genus Rana a.i‘e tliese cliai'aeters exhibited even in 
old age, in E. subsigiUata and R. adspersa tliey are well marked 
even in specimens under a year old, in wbich the frontals are 
still separated from the parietals (.see text- fig. 2 a). This 
seems to me to greatly enhance the importance of tliese featnres, 
proidng them to be no recent modilication, and to isolate 
completely tliese two species among all others of the genus. 

It is thus clear that the two species are closely related, a fact 
wdvicli seems conclusively proved by the development of the skull 
in tbe young R, adspersa, 

Bjiecimens of this fi’og at about one year of a.ge (text-fig. 2 a) 
resemlilQ in every cranial character the rather older young of 
R, sahsigiUata, They have tlie frontals yet separated from the 
parietals liy sutures ; the sagittal suture is complete, a.nd 

a moderate portion , of etlimoid is exposed above. ."At/' this stage' 
tlie,, skull ,sb,ows 'no, rugosities.; .At the age' of about, two, years 
(text-fig. 2 i^/) the skull shows signs of pittings, and the fronto- 
paia'etals' close ,'in,,and exp.ose slightly less of" the, ..ethmoid,."' ,', At 
..the 'age' of , about, three’, years ''(text-fig'. 2 'a,- rf) '., the,-, s'kidl' con- 
forms; so 'exactl;y to that/ .of R, stihsigiUaia that, ; (except for 'the: 
fourth pterygoid process) to describe it would be to recapitulate 
tbe greater part of this paper. It lias, Iiowever, slightly longer 
and more closely-set praunaxillary pi’ocesses, and consequently a 
more pointed nasal roof, less triangular nasals, less developed 
extra stapedia Is, and a less prominent quadrate. 
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111 liter life (fcext-lig. 2 (i) tlie cranial, characters of It mhperm 
become more pronounced, the whole skull broadening and [issum- 
irig a nioi-e coii;vexand massive form, and the slight riigosi.ti0s of 
the lialfgrown becoming marked excrescences in. old specimens. 

Although, therefore, tliese two species iliffer so widely in the 
a-dult state, especially in external cliaracters (sncdi as genersil 
shape, ghindular folds, metatarsal tubercle, etic.), they bear 
iui]:)ortant fixed characters in common, whicli isolate tlieni com- 
plefely from ail other species of th.e genus Rana. sii!:>genus 

A'uhria Blgr. might therefore he united wntli the siibgenus Fyxi- 
mphakis Tsclu In this I find tliat I ani not niiich a,t variance 


Text-figure I . 




Skill! of Bmia siMyilktift, (Nat, s'r/.c.) 

f.u Dorsal vi^w. a. lintcra! viinv. 

A. Ventral view. d. Hyoid. 


with MrcBouIenger, who .has ’kindly .allowed . me to .cpiote the 
fol lowing ■ rem.ai’ks from his 'unpublished m’onogra.ph 'on the 'Jfr(,igs 
'»of, Africa Although, 1 am 'at a loss , to .guess on 'what g,roi'n',ids 
Ifiinther '(Cat. Bat. 'Sal. p. 7 ). readied 'the condusio,u, fro,m tlie 
original .description; o,f Aug. llumeril. tliat '/ih suhsupFata a|:.'i'|'K-:‘t;i''rs 
to,, belong, to tlie 'genus I\)m&plerna is 

'doubtedly a fact that,' in 'Spiite of its .very di,ffereut a,pp,ea,!‘anc'e, it. 
is , more' nearly' allied ,'to. J2. ddn^persd .(the' type' of i)pmcephalm) 
tdian to''.'any;ot.h,eiv,.as .tbe'cawniai.chainci^^^^^ 

" ' - After, ; revie wi'i'ig' the ' cra'nial a.ntl other dm.r}"i,.cters .of ■. tliese .t\'Vo 
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specios and comparing them with, for instance, those of B. drevi- 
ceps and E. clelalcmdii, it is indeed difliciilt to iiiiderstand how the 
older authors (Tschndi, Diimeril & Bibron, Giiiither, Peters, etc.) 
(‘an iiHTe placeil tliein together in one genus {Pyxice'phalus or 
TomtypUyna) merely on account of that worthless character, the 
slia.pe of the metatarsal tubercle. On tiying to make use of their 
comparative descriptions of liana and Fyxic&phalus one feels the 
rieecl of applving >St, Jerome’s dictum: “Major stjli pars qiise 
d(-‘let qiiarn qiae scribit.” 

Text-figure 2. 



e 

skull of Pam adspersa. 


fi. At about one year. Dorsal view. (Nat. she.) 

f), „ two years. Dorsal view.. ("Nut, size.) , , 

<€. „ 5 , tlireo years.' 'Dorsal 'view. size.) , , ' ■ ■ 

■d. „ three years. ■■ Ventral view, ' (Kat. size) , ' 

e. Skull of an old specimeii. Dorsal view. (Half iiat, size.) 

It seems probable that both' species ■ are 'derived" 'from ..the'; 
R.'iiyrbm group .of, Rana^ s, sif.r.,/niany points', about., '.the latter’s 
skull confirming' this view'^.';’, 

'' Tke'proporti'oHs ,and., positjons -of the 'nasals, ■fronto-pari'etals, and',: ethmoid;', 
leugtli"aucl streug’th 'of the zygoraat.i'e..,pr6(!€.s's of the ' squamosal', ;, 'le,i'igth, 'of the 'inner 
l-imlr of ' 'tlw id.erygH'ikl and its':Veut.ur'e with ;th€* parasph^^ 



Young calf of Or-yx gazella and adult female with abnormal horns. 
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5. On tlie Breeding of Oryx gazella ai Clooilnst^ 

Bj F. E. BLAAXJWy C.M.Z.S. 

[Received P'ebruary 20, 1919 : Head Alarcdi 18, 1919.] 

(Plate IJ^) 

This species of Antelope is a scarce animal in Zoological 
Collections in Europe, and therefore some details about .its 
breeding ma,y be of general interest. 

I got my pair in the summer of 1913, amd although the im- 
porter was very mysterious a, bout its origin, it soon became 
evident that the animals originated from the Kalahari, and had 
reached me via the Zoological Garden of Pretoria, where they 
had been kept some time. 

During a trip to South Africa in the spring of 1914 I saw 
photos of animals of this species shot in German South-West 
Africa, and a settler from that country told me that Oryx gazella 
was fairly numerous in the southern parts of that colony to his 
own knowledge* 

The pair of animals at Gooilust did extremely well, and I soon 
was able to let them out together in an enclosed field. Although 
they fought at first — and these figlits looked ra.ther formidable 
on account of tlie ti'emendously long and needle-sharp liorns^ — I 
soon foiiiid tliat the fighting was more play than anything more 
serious, and so I could enjoy the sight of it without much 
apprehension. 

Tiie animals, altiioiigh in perfect health, did not breed at first, 
and therefore, having the chance of obtaining another female in 
the spring of 1916, I acquired it. This female, although well 
built in other respects, liaxi deformed horns, which were rounded 
as m Oryx algazel^'m that I could not admire her very much . 
However, I put all three animals in the field, and during the 
course of the summer both females were covered by the male 
and became pregnant. In the spring of 1917 the female witli 
the defoiined horns, which had been looking in bad health for 
some time, gave birth to a dead calf which was nearly fully 
developed ; and as she did not seem to recover entirely, I later on 
scq)arated her from the others for feaiv of contagion. 

' On the 2nd' of dune of the "same year , my old female .gave birtli, 
to a splendid calf, which appeared quite stx-oiig and well. 

Thismalf may 'be described' as toliows,;-™' 

General colour a. rufous sand-colour. A black tip to the tail. 
A dark streak from the eyes downwards, losing itself before 
reaching the bottom of the jaw. There is a black tip to tlie 
mane. The swelling which the adults have under the throat is 
very conspicuous in the newly-born calf, and the hair there is 
lengthened, forming a throat-inane* Inside of ears full of long 
hairs, forming a fringe which, projects out of the ear-shelh On 
the outside margin of the ear a very thin black edge. 

* For explaaatiou of the Flute see p. ^3n, 
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■llie iloriis becaioe visible' when 'the calf 'was tbree (liiys' obi. 
Perhaps tliey wore' visible from the firsfc, but as diiriug tlie first, 
two days I could not get near enoughi cannot be positive Jiliont 
this;" 

V At the age of six'<l<ays,’inKlor' certain lights, tlie lila.clc ina/rk 'on 

'tlie 'up'p'ei*' ]:)art of, th'e.fore legs of the adults 'beca.me visi})!;; like a 
'daxd?: shadowy especially' oil the Iniier side of tlie leg.' 

At six' weeks okl some 'of 'the face- mark i'ngs of the at'lults 
became slightly visible, and both tlie dark marlcings above the 
knee and hocks, llorus 4 indies long. 

Idle calf did not follow the mother, as I have found so many oF 
the larger antelopes do, but it kept itself hidden in a long tuft 
of grass as a fawn W'Ould do. From time to time tlie luotbei- 
would come to it to give it milk, or if something came near that 
would frighten it, tiie calf would kee[» still until it wiis quite near, 
and then would make a sudden rush in the direction of its dam. 

. When '.'the obj'ect of its friglit . was , gone, it would again 'hide, 
.generally, in the .sametuift of -long grass,' ■ IJufortiinately, I have 
not been able to mar the calf to niatu 

In the second half of d uly tlie weather, which laid been warm 
and dry, suddenly changed, getting cold and very wet. Of course, 
everything was trieii to induce the animals to enter into their 
, "house, hut it'vvirs 'seveml days '-before' 'we succeeded. ^ ./.Wlienrit' last 
'itr was .;'aecoiiip!islied,::'the' eld., feixu^^ wa.s .■.s.uffering,' f ro.'ni;.', a „ slight 
- , diarrh'Oxa,.' and .after :'a,',. couple' of" vveeks . it'-- died, i A.n;'attei,npt was 
made to rear the calf on cow’s milk, but this was not a succe>ss, 
and on the 4th of Angust it died unfortunately. Although the 
immediate cause of death seemed to be the chill oeeasioned by tlie 
bad •weatlier, I suspect the female with the abnormal liorns, wlvicli 
got ill first, to have contaminated the herd, as after a while she, 
although not having been exposed to the bad weatlier, developed 
similar .symptoms '.and 'died, -and' the .same happened, 'to t],'ie. bulk 

It was not possible to get a photo of the calf with its niotliei; 
as she would always put herself between the calf iind tbe 
photographer. 

It is, I suppose, u,nnece'ss'a,ry for'';me'to sayrtliat Orpx cfazdla'k 
one of the most heauti'ful antelopes' in . exi-ste'nce, a'ud that:. 
effort should be made to prevent tin's splendir! aiiimal being 
exterminated in its native-' country. .In 'GeiinaU' Sollt{.''^■■\Vc^ 5 ,t, 
Afriea;:these, antelopes were 'preserved in large ex tents of (^I'mirtry. 

' I' A.riist'. that '; under;,' neW' rule the ■■■sa.me , exccdicmt mei'isures ' will 
continue.. ■ ■ 

.Tliese' Antelopes ; are, 'I believe, still falily' :o.i'in'ierous in some 
parts ■■ of 'the Kalahari but I .have' not 'been, able, do ascertain 
tiiat they are protected there. . Measures in that direction would 
certainly be very Welcome to all lovers of the splemlid Houili 
-v;;AMc'an:fauna.' 

EXI'LANATION OK I’l.ATK I. 

Orj/i- gaulla. Vouiip uulf'aiul adult famale with iil.iuirmiil 
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(I.) Introduction. 

This piece of work was begun at the suggestion of Prof. H. M, 
Lefroy and Mr. F. M. Howlett. It was ■ originally to consist 
merely of a comparison of the antennal sense-organs of GalU- 
pho7^a voniitoria n.xid Mitsca domestical but was enlarged to cover 
as many types of Diptera as possible. It was decided to make a 
comparative study of these sense-organs in the different families 
and to correlate if possible their structure with the habits of the 
insects. * 

Several .workers have picked out insects a.rppa.rently at rando:i:n' 
and figured tlieir at. itennal sense-organs, but so far as I am aAvare 
no 'one ha,s yet made’ a systematic study 'and: figured the" type' of; 
sense-organ in ea,'ch, family. .'’Tliis I,- have' endeavoured to do, 'a.rKl 
tho'ugh'it may not 'have led as yet' "to 'discoveries relating' to tho;' 
futmtion of these organs, it should at least ' h'ave' some' anatorn'icai,, 
' 'and histological value.- 

(II.) Matbeial AND Method. 

, , All ^ the ■ specim.ens ' examined, .were caught by myself in thi& 
coiintiy. Tliey were all taken alive and put direct into the 
fixative. ^Several fixing fluids were tried ; Carnoy's .Fluid, second 

' :' Go niTim ideated' by Prof H,.MAxwxij/LiiKKOY, F.Z.S. 

t For evplamstion of the Plutes sec p. 69. 
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formula (consisting of Absolute Alcohol 6 |)a,i‘ts, ' (IIjicJmI Aceij'c 
A..cid 1 part, Chloroform 3 partvs), also Flemming’s Fliiitij Cor- 
rosive Sublimate, a.nd .Bot:iin’s Fluid. The one that gave tlie 
l'>est results wjis Carnoy^s Fluid. 

The entire insects, or, in the case of large liias, tiu^ head only, 
were left in this fixative for at least tweiity~fo;ur hours, and were 
then washed thoroughly in 90 alcohoL The hefids were cut 
into longitudinal ami transvei-se sections by the nietho<l of eitlier 
double embedding in wax and celloidin or embedding in wax 
alone ; for most purposes 1 found that wax alone sufficed. In 
this latter case, after washing well in 90 alcoliol to reiuo\'e 
all traces of the fixative, the heads were left in absolute a,lcoliol 
for twenty-four hours; tliey were then put into a mixture of 
equal parts of absolute alcobol and chloroform, tlieiice into pure 
chloroform, thence into a mixture of chloroform and nuix, and 
finally into pure wax. . Tlie ch:ing(-^s must l)e as gradual as 
possible or slirinkage will occur. Mneh depends u|)on tlm time 
the object to be cut is left in the wax ; the eliitin will become 
hard and brittle if left in the wtix too long, and a similar result- 
occurs if not left, in long enougli. Ko definite time can be given ; 
it varies from twO' hours with fragile insects to twenty-four hours 
or more with very large flies with thick chitin, sue]} as Asilids 
or Miiscids. 6 g, was found to be a good thickness at wbicli i.o 
cut the sections, a-nd all tlie drawings and photogrtiphs are made 
from^ sect ions nf, this thickness.' .'Yaxlons stains:, were tried, those 
giving, the best results . being- DelafielcFs Hannatoxyiin, Heiden- 
hain, and Ihmnateiri. Most of the figures are drawn from 
sections overstained in Delafiekrs Haunatoxyliu and washed 
out in Acid Alcohol. All the drawings were made at tlie level 
of the microscope stage with the camera lucida. at varying 
magnifications,' - 

■ The great .difficulty in carrying out this piece" of woi*k li!,}.s la.in 
in the tendency of tbe ebitin, and with the chitin the delicate 
stniekires underneath, to break up umler the rar.or ; ( lierebn'i* a, 
good,, ra.zoivwith a good, edg-e- is' essential, and a wax me?dinm 
hardness, - '.melting-point 56'tO,, is tlie . best. , , Owing , to ' this 
difficulty. :it is- necessa,ry to, '.'Cut ■,veiy, Jaige numl'^ers of sections 
'.and '-to select' the' best;, over three hundred slifles' had to f?e 
pi’epared'in 'OrdeiV to obtain' the, results here given. 

'-■^The species of .flies , examined liave .been ',exjictly -(lctt:!:t‘',miuc<'|- 
whenever possilder' Owing, ’'however, to''.va„rious (.ui'uses (‘o:!'np]ei,,i,-:» 
identifieiiti,on , of t/hc' material -.has. not- always- been.' fnasible, a'ncl 
in some: ' cases only -the ' genus or fa.u'uly 'can Im given* A.<d.<i',u'.) w'- 
'le.dgments are due to Alr.'O.'G. Lamb, to']M.r. ,0. J. Wainwright, 
Mrv-'F..'^W* '.Edwa'rd's, 'and;', liev. A.- E,-'. Eaton,'. for' d,ete-rmii'.iiiig 
certain,' 'Species,' "I ,desix‘©.^-to thank, 'Mix, Hugh,' 'Scott f'0,r'''inucli 
'■'-useful',, assistance ,'and', advice,. -and. -Mr. Cecil Gunns, Chief' Lalio- 
ratory Assistant 'at .the'- Imperial -College,- for , his valus,d;)le 'Iteip' in 
making the photomicx'ographs. 
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(III.) CtEneral Description op the Sense-Ohgaks 

UNDER REVIEW. 

The seiise-orgsms of the an tenure and palps of Diptera here 
<lisc'iissed are composed of elements of the same general type as 
those described in many other insects. These elements consist’ 
each of a large, inoditled , h3’podermal cell, above wdiich is a, very 
thin- walled chi ti nous process, rising from tlie thicker chi tin of 
the general surface; and of a nerve-fibre, which runs close up to 
the ba,se of, if not actually into, the chitinous process. The large 
cells were taken by some earlier writers to be nei'vovis elements 
directly connected with the nerve-fibres, but Berlese (1) regards 
their function as glandular and considers that tlie nerve-fibres 
are in close a.pposition to, but not directly connected with, them. 

Berlese (1) distinguishes several types of these chitinous sensory 
processes (“ sensilb’d’) including the following: — ^(i.) Trichoui, 
with the base sunk below the general surface of the chi tin 
but with the apex projecting above; (ii.) Basiconic^ arising 
directly from tlie general surface; (iii.) dbdowrw, with the base 
sunk in a pit and witli the apex not reaching the level of the 
general surface. Wheeler (2) records the occurrence of all these 
types in aiits, From my observrttions it appears that in many 
I^e 7 )iocera tlie sensory processes are scattered singly on the 
surface and are I'eferable to one or other of the above types. 
In some Psycbodidm a modification is found : tlie processes are 
^'ery large and long, either spiral in form or bifid or triradiate, 
arranged in pairs, a single pair to each joint of the flagelluin of the 
a/nteiina (see text-fig. 3). In Oecidomyidie also, there are peculiar 
‘Hooped hairs'’ and otlier striictu res which may be inodificatioiis 
of simple sensory processes: see Felt (3), etc. 

In the sjiecies of Blino and the Mycetopbilidm w^liicb I have 
examined, and in all the otlier families of Diptexu studied, there 
occur the compound sense-organs or “sense-pits” which are the 
special subject of this paper. These may be regai'ded as com- 
posed of a. gi'eater or smaller number of tlie sense-organs outlined 
above, Tiiiited together, sunk in pits of very varying form or size, 
and luodified ill variims otluir \vays (see lad 

In describing a typical sense-pit, PI. lY. fig. 11, is a good 'ex- 
am|)le to tal,i’e, lieing a, ])botomicrogra|,>li of a'tra;ns\''erse section of a 
sense-pit in the. a,uteiina of Bcmkvphaga magnified about 

CiCX,)' diametm'S.' 'Tb ere, is First a sc,)mew}ia.t large , opening in, tlie 
chitin loading down into the pit itself ; in mrnm^m 

tins opening, is wii.le a'lid leads abruptly. to tlie' sensory p'rocxAsses, 

, but in some species,: e. g, certain, ’M'uscuhe, tiiis opening leads into 
a long cliannel lined by chitin which someti rues exhibifs S|)iral 
or convoluted folds or even a,.. series' of conimniiicatii'ig ridges like 
basket“W'ork.(il/tw» , The,'flo,Gr of the' pi't consists of 

^ No attempt is made in this paper to deal with the organs known as Chordo- 
tonal Organ or.' Johnst<.)i.i’'.s Organ, situated "near- tlie, base 'of rthe ' antenna, in cjertain, 
Diptera... 

■,,'Piioch Zoom 'Bocr--d Tib, V. V',;^ ' 3; ; 
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a very tliiri cliitinotis membrane wbieli.is produced into iilie 
sensory processes miicb in the' same fasluon tlrifc fingei*s arisi:;* 
from a glove. These senso.ry processes vary mncli in shape ; 
ill the pa.rticular insect cliosen as. an example they are 
sliaperl, wit/ll tlie portion I'esenilding the necdc of tim, 
produced to a great extent. Jn some eases tlm abrnpi; (‘liarige 
from tlie tliick surface cbitin to the ebitin lining the sense-pit is 
extraordinarily marked, < 3 . g. Ph I. fig. 1. ffenea'tli the floor of 
the pit is a rounded mass of large radiating cells, em^h cell se|>a- 
rating from its fellow as it approaches the base of the pit and 
running to its corresponding sensory process, see PI. IV. fig. IL 
The whole mass of cells is embraced b};^ a liranch of tlie lai*ge 
antennal nerve ; tins appears black in tlie photogra[di, PL IV. 

Altliongh, as mentioned above, the view of most) woikers 1ms 
lieen that these huge cells are themselves nervous elements, 
Berlese (1) asserts that tliis is a mistak'en view, a'lnl tliat tliey 
are glaiidulaivwliile the nerve-fibres lain between tliem. .Me sa.j's 
that they secrete a fluid which filLs the sensory |.>rocesses, comes 
tliiough, the cliitin to the exterior, ami batlies tlie whole srii’faee 
of tlie. -pit. He, quotes Von.'. Hath as agreeing Avith this vie'w, 
also Erichson (1847) and Biilcy ( 1891 ) as liaving ailirmed the 
presence of a “ humour’^ secreted osniotically. Pack,a/rd'(4) also 
states that these sensory processes ..are filled with a serous fluiil 
and are definitely olfact^^ 

(IV,) ChilEB’ MoiHlHCATIONSlxiATUE ,Sli3NSll-P^ 

As stated above, tlie sense-pits are modified in form in Amrious 
ways. The following examples of this may be uieiiti()nc<L In 
the Sta*a.tioii:iyidar (text-ligs. "10-12) tlie - processes ai’e im groups, 
each group arising from a common foundation, and liaving mucli 
the apiiciirance of a partly closed haruL In tlu^ Hyrpliifla* the 
chief disting 11 i siring feature lies in tlie huge. numbtAcof sensory 
[ameass'es aricl the gi’eat, sir^o of the-.pit ; also in this family appeal's 
a further 'iriodifi(‘4itioir in that there are ,twO' kinds (,»f |.>its, one 
,, consisting r)f a siniple iirpushirig .tilled witir coarse cliitimms rods 
,(PL I. hg. .2), ''and with few or -none 'of the thimwallcd' sensory 
processes, the o'tlrer consisting of. the large a'ml lieantifnl iif 
.'■pit'f'igiireil fcrr'maiiy of the Byrphir'he, Erisi.alk m//- 

\ vcmmiy ' ^nd ■ otiier'S. A, somewlitat similar (lifrerei,H.'e ii'i si, 7 .c^ 

■. of the. sense-pits, occurs in the -Muscirhe, a.nd hei'e also si, further 
■ruo<li,fication ..is found, rr.amely' hr ■ t!..ve fusion of t.l)ri‘e or .four 
or.'sc)n'ieti.mes'.moi*e of the larger pits ;. ■ e. //. . PL 'I’l. ..'fig., 5, ii.i , w'hicli 
the. pits are 'double.: '..'In' some species 'of th.e'M:uscidai ami' .some 
; AnthomyickBy the entrance to th.e''pit is. elongated, a channel 
'Avhose" wall"', consists of' spiral folds' or basket - worl(, , of 'cli,iti!:i,' 
(text“fig. ''38),". , ' 'The greatest 'variation occurs hoAvever'iii the 'size, 
shape, a-nd''";num'ber of The 'sensory: processes,' the, rihsel vesp a 'a. 

glance at the .'Plates'' wilLat onoo malce .clear, 
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(Y.) Situation of the Sense-Organs. 

Ill tliose families of Nemocera wliich have no antennal sense- 
pits, blit only scattered sensory processes, these latter n.re found 
on a Tiiirnljev, if not on all, of the joints of the fiagelluni. In the 
Bibioiiidai, vdiich ha,ve true pits/these were seen on a number of 
joints of tlie flagellum (as well as on the palpi : see below), but 
ill the Bracbycera and the Oyclorhaphous families antennal sense- 
organs were only observed on the terminal joint As to the 
palpi, pits were seen to be present on these organs in Myeeto- 
pbiiida^, Bibionitlie, and Therevidse; while special sense-organs 
of a soinewlmt different form a.re described in certain Stratio- 
myihin, Asilidie, and Dolicbopidic. Wescbe (5) also describes 
pits ill the palps of Ithypliidae, Simiiliidae, Empidie, and Pipiia- 
culidan He considers that when the antennal sense-organs are 
not liighly developed, tliose on the palpi are so, to compensate 
for the deficiency. Tliis is certainly true in some cases 
(e,g* certain Mycetopliilidoe, Therevidse, and the families alluded 
to by Y^esclie) ; but iii some forms rather complex organs are 
present in both antennse and palpi, e. g» in Bihio marci, certain 
Strationiyidfe, Asilidie, and Dolichopidae. 


(YL) Correlation between Form op Sense-Organs 
AND Habits op the Flies. 

It was hoped that after a systematic examination of the 
antennal seuse-orgams of the Diptera, some definite correlation 
between the form of tliese organs and tlie haliits of tlie insect 
would 1)6 found. Such correlation, however, is not apparent;. 
Wesche (5) mentions tlie case oVGmtro 2 )hilm eguiy the liorse-bot, 
coming up against the wind straight towards a horse, and points 
out that tliis insect is well provided with antennal sense-organs; 
but so far as I have investigated, the Byrpliidm Iiave by far tlie 
most com[)lex and perfect sense-pits of all the I)i[>tera, and it is 
not easy to see bow their mode of life cadis for this development. 
There is also tlie case oBjlfusca domestim im(] Ckdliphora imrni- 
toria ; the fori uer is supposed by some eutomologistis to find its 
fooil chiefly by siglit and the latter chiefly liy smell, ycff there 
is very little difference in the antennn.l organs of .tiieff;; wo, 'except" 
tlia t tliose of J/. domestica a-re slightly moiTi ea>iri pi ex, though of 
course sin a, Her in proportion. 

Irn some ' flies possessed of very large eyes ■ a/nd', keen 'sight,, 
e, g, Asilids and;Empids, the sense-organs seem, tsligbtly: smaller,/ 
but i n , tb e case" of tl i e M uscidae 'both eyes , and . sense-pits; a.re ' 1 arge. ' 
,The Asilids and Empids ixre/ piedaceous,, but their 'sense'-pits show’,, 
no 'appa,re.iit modification 'cori’elated', with This fact. / A,s to,' flies of, 
parasitic ha'bits, ITiave examined no--- Pi p'lmculids, but Wes'ch,e:{5') 
fonnclin a species of this family no pits in tlie antennm but a pit 

* Tlie flagellar ‘‘ coauilex ’’ of the Ih'n<?l>ycem is here treated as a single I’oiut. 
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in eitlier palp. In various Taclunicis exj\, mined tlie pits are very 
si;milar to tlioseof non-parasitic Muscids. OB the Ilip[)ol}osci,(ii'«:;‘, 
OrmiJwrmjm appears to be poorly provided ^vihii a,iiteimal sense- 
orgaiiSj liaviug only a few tliiii sensory proc^essos sunk .in sliallow 
(’lepve.ssiona, textdig. 43, ' ■ . 


(YU.) Function. 

At different times very many entomologists liiive a.ttenipte<l to 
settle the vexed question as to whether the a/nteuiue bear the 
olfactory orgjins or no, liy mutilation of tlie antenme oi* l>y 
painting them with gum or some similar snl) stances. It seems 
to me that experiments like this cannot defiDitely decide this 
question, relying as they do largely on sta.tisti^vs and there l)eing 
of necessity so great an element of chance. Mclndoo (6), in Ins 
paper on tiie olfactory sense of Hymenopteivi, eoncliules tliat this 
sense must l)e looked for elsewhere ■ than in tlie antenme. ' He 
says: ‘‘ It is seen that about one-quarter of all tlie workers who 
have i^xpeiviin anted on insects with muti-lated nxitenme assert tliat 
these appendages do not- bear the olfactory o^rgans.’^ On page 295 
he ■ states further : It is now generally believed that the 

antenme bear the organs of smell, but as all the a-ntennal organs 
are covered with a ])ard membrane the obje<!tioii lias been raised 
that such organs cannot receive olfactory stiiiudi.’'' I do not 
think the term hard membrane’^ is applicable to tlie aiitennal 
organs of the Biptera at any rate, as the seiis^ory processes in the 
pit are so exeesstvely thin-walled as only to be visilile under cjinte 
a liigli power of the microscope. Berleso ( 1 ) states that a fluid 
is secreted wliicli passes through these })ro<:ei;.se.s ami bailies tlie 
interior of the pit. Rickard (4) also says that tliese ]>rocesses 
are filled witli a serous fluid ami are dciiiiitely olfactory. 
.Personally M have never been able to find any ti'aees. of tliis 
fluid.'.".', 

W. M.. Barrows (7), in his experiments on autcnmc, found iiiat 
gum on tlie antenme oi Drosophila (linpdiyjMif. docs not keep out 
odours. He etherised some flies and cut olftlie terminal aiihumal 
segment (and lie deehires that the ethcT diil not a fleet Ids 
ex[)erimf5nts)'. He, writes It, see'ins', ■certain' l.lm.t i he,' sense 
of smell is absent or at least greatly :i:’eiliieet,i in those lliiis that 
■liave lost the iernmicd the a.ntcin;Min''’" ■ I em|,',d:,]asize f'.lm 

w^oith^'U/erniinal/’: because, in. all,, flies iithor hlu'in Neunu'ci’a. It is 
only in' tlie thiix.l {■tie.-term'’mal) .joint that, t.he sense-pits occur, 
Wesche (5),. who .has sti,id’ied 'this,;';subje,eb .iii^soiiie (h^tail, writes: 
'A\. number of exyierienced entomologists liave stjparatidy ctime 
to the conclusion that aiuHtory organs exist in tlui antein.nc (if 
many species, and the deep pitS'''.or '■cnv.Hies in .' the a-riteni'n-e 
of Muscicls are thought to be siich. lids part then may be 
a tactile, an auditory, or an olfactory org'au in different s]»ccies. 
and it is probable that in many instanW^ all three ^ smises art* 
located, perliaps not exclusively but in part, in the anteiuuc. 
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Eurtlier, I foinid on the tliird joint of the aiiteniiie of Gustro- 
phikis equi ii lai’ger number of sense-pits than on any of tlie 
ilies mentioned {Ilelojjhiltu jjBnduhis, Echhiomqjia ferct, IMdaira 
■nujripes^ (Jalliphora erythvoct^yliala^ Btratiomys clmniceleoii)^ and 
of a. diifei'ent structure.” As. to tlie pit.s of G, equi being: of a 
dilfereiit structure, I think Wesclie is inista.ken because, so far 
as I could determine, tliey avere very similar to the sense-pits of 
other Diptera ; they were certainly numerous, thougli nob in 
uiy opinion as niimerons JUS. those of the Muscids. 'Wescdie also 
says: “I tliirik tliat when the antemne are not particitlarly 
sensitive the palpi have these structures to coinpensate.^^ This 
statement is borne out onlv partially by the I’esiilts of my 
investigation (see above). Wesche states further: “ We thus 
see that the paipi like tlie untennae can hear organs of three 
senses --touch, taste, and sintell, but I do not think that any 
one palpus has more than two of these senses developed at the 
same time.” He concludes: “ (i.) Both the antenuiB and palpi 
of insects are capable of receiving the stimuli of several senses ; 
(ii.) Their capacities differ greatly in different species and conse- 
quently a general rule is an knpossihility.” 

Packard (4) states defi uibedy that these organs are <)lfjK;toi*y 
and agrees with Berlese (i) in saying tliat the pit is biitlied in 
a fluid. 

Wheeler (2) describes what he calls olfactory and gustatory 
sensilli on the tlvird joint of tlie anteiune. He writes: “ It seems 
to be inipossihle to distinguish between tlie sense-organs in insects, 
althougli it may lie asseTticd that the organs of smell are situated 
mainly or exclusively on the autenme, wdierea.s those of taste are 
foiiiid on the mouth-parts, especial)}' on the maxilhe and labium 
and their palpi.” As sfea, bed above, I have not examined the 
organ, situated nearthab-i.se of the antenna in certain Biptenr, 
known as the “ 0 h ord o tonal Organ ” or “Johnstons Organ” and. 
which is regardeil as auditory by most worktws. 

(VIII.) 8vSTEMAlTCvD.ES!OIU;raoK' OF TiOf) BENLSE-Ojm'AK 
IN THE VAiiioirs Families. ' 

OBTHOEIIAPHA. HEMOCERA. ■ , ' 

■T.rpULiinE (Text-figs, 1,3).., Species examine<'h: , Ihichp^rJdna 
"histrio F. (0. ,0. Lamb , dot.),, and ' one , iindeterrnined species. 
One kind ' of special .sensory structure or ‘“Sensillus was .found 
to be present'; this , is: of flie. type, described by; Beilese'^ (l) ,'as'; 
“ Triclio.i.d,” that is, sunk in a pit but 'projecting,, up to ,or 'beyond 
the general 'Surface' level. ■' The' . shape 'of , tins ',.'Sensillii'S '„v'ar,ies 
slightly,,', in the two s,peeles^;exa, mined,, in one, CJise, being , narro'ived' 

, to a point iind ■having ■' a dis.tinct-;;cap:':(te'Xt-%', 1:),' 'Th'e, sensilli. 
.u,rre 'scattered unore ' o'r less indiscriniinatelj 'over "the.'SUffa'Ce .of, 
the 'antenruB.. '.In the palps no particular sensory ",ap|3'£uutns''W'as 
appfireut. 

Packard (4) states: “ The olfactory pits of Tipulicls seem to 
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hfive a difl'erenti strueiure to tliose of the other ,1 )iptei'a, as the 
external ]:)iis.sage is closed/’ 1 i'hiok l.hirkai’d is iuistake!i, loo'e, 
for my exam i nation of the antemre of thc^ ''.ri|>u]ida.:‘ revealcMi no 
pits at all but only the “ Trichoid ” sensilti of llerlese. 



TruuHVCTse sections tluwij’k the midtile of the uuteiime of im umletermiiuHl 
Tipulid imd of Prte7il/rr/^/m /lU'/Ho. X 980. 


Exitepfc vvliere otherwise stated, all the sections are throu.idi the third joint 
of the antennas 

.Explaxaimox OB' Lett:ebing on the ligyres : -Jjr, a|icriiire of pit: it, base of 
hair; O., ctdls; 0/^., chitin; H"., hairs ; iS^., lus've; ./W., nuclei ; »Sp., sensory 
process or seusillus ; it, top of second joint of antcniiax 

■ Ps! YC!iioi)i.D.:E (Text-lig. 3). The form exj'iituiird ’Wtts 
alblpemiis' ZiBtt,,, d{3termiiied l.')y Rev. A, E., Eaton. 

J'li this iiiseet the apparent sensory a.pparaiins ronsisi.s of a pair 
of pseu'dopodia-like pro(!esses oii opposite sides jof each Joint .of 
tlie liagolhim. These |)roeesses are very large for the si/a^ of the 
insect 'and 0 , 1*0 triradiate. . They, are 'exactly (a)in]jfu*a,h}e to tin:* 
sensilti of Tipiilidfc, consisting as they do of an ontjinshing of 
very thin chitin,, .only in tliis case ' they rtre carried to an enorinons 
length, and are .three-branched. ''Tiiere is 'also a very thick ring 
of long'd'iairs.situated at the base of each, 'Joint. In text-fig. 3 only 
tlieir bases (B) are shown 'SO that they ■shoiil'il not. l.>lock oidi lJ,a:t 
triradiate processes,', ■, In 'the -palps There'' is no special 'seiisoiy 
: apparatus 'Visible, ' 

, Bpecialised .processes . 01 *' ^*'Chs 0 tai of - this ■ 'type lia,vo.,heen 
de'scribed. ■ ^ in sevei'al . .other; }?sychodidf.e. In. ' Brmi&ttm ,, super sks 
■Ann.,', they are single, .large, "and ''Spirally curved ; and processes' 
of this form are fdso 'present in .several ^other' species 'iadougiiig to 
more 'than one geniis ''(see'- Brunotti, ''.''f Faun.a of ' B.riti's.b, Ii"idia,,/, 
Dipt. Neinatocera, 1912, pp. 198-“9, 24B, ''&c., "and ;pl. 4); ; : Eaton 
also refers to cl,net,8e';',of.' 'somewhat, the'-same type in Tdmulosm)pm 
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sohatus (Eiit. Mo. Mag. 1893, p. 1*26), and to S~slia.ped ones 
being present on eacli alternate joint of the flagellum of Fsychoda 
re-insenda (in litt., 23. ii. 1918). A pair of small bifid cluetai is 
present on each joint (except the last) of the flagellum in 


TeNt-flgure 3. 



Segment of tlie flagellum of the anteninc of JPst/cIwda alhipennis, ssliowiiig tlie 
triradiatci process of one side in plan. X 980, from a whole antenna in cedar- 
wood oil. 

Fsyckocla lie)tgalejisis Brun., <and P, nigripennis Bran, (see 
Brunetti, 'Op. cit, p. 199), but no case of a trirad iate process 
has bitherto been recorded. Borne species of Iddebotomus also 
liave pairs of sliorter or longer geniculated spines on eacli joint 
of tile flagelliini (see Brunetti, op. cit. p. 200. and Newstead, 
Bull. Ent. Kesearcb, v. 1914, figs. 4, 9, 10, kc.,). 

CyULic'XD/E (Text-flg. 4). 

Ill text-fig. 4, wliicli is a transverse section near tlie tip of tiie 
antenna of CiiUx pipieris,^ seen the seiisilli, in this case 

not deetily sunk as in Tipulidag but of tb.e bnsiconic type. 

Text-figure 4. 



Transverse section through the middle of the antenna of CnUiV pijdens. X 980. 
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(J'ECilOOM VIDvE. 

I lifive been 'Vii;ial>l 0 to exaniine any of fhese insec‘ts m 3 \self, 

Felt (3) <]€*scri,b(\s tlie pe<nilir.ir loo}'H'd linirs or eircuirif'ili oii thn 
ant-eirnto ; bo corn |,)n.rea them, to the “ M,|ipa.rently ih>.s!!j bypo- 
derimil structures I'U'otruding from rol{it,,iv’(‘ly large syu',! metrical !y 
])hicei! orifices on the a-iitermal segnu^nts of (,ti!n|)yh)ii)}^z[iriiii;e 
j'ind' of certai,n CJliirononiids.” As I luvve not been al')le to 
exainine J%ny CJeci(lon:iyi<he 1 ca.imot speak witli ceitainlj, luit 
]:)ossil)ly Felt is not quite cor. red; in (lescri}>ingr these processes 
as “ iieshy liypodermal structures protruding from relativ'cl}*’' 
large syiiivuetrieally placed orifices/’ What he takes for an 
orifice may be tlie smlden change from the thick ehitin of tire 
antennal surface to tbe excessively thin cbitinons ontpushing, 
vvldcli is eomparalfie to one of tlie sensory |>rocesses of a sense-pit 
eiu)rinous1y enlarged: This sudden change from very thick to 
very tliin ehitin certainly gives the impression of an orifice, but 
umler a high power it will be seen at once not to be so. I have 
not found a/ny of these very large chitinous processes in the Chiro- 
nomids, l>ut tlie\’' ai-e very evident in tlie Psycliodidjc (see above). 


Text-iigure 5. . . ■ Text-figure 6. 



palp otUia iimletprmincHl X OHO. 

6.~— Auotlicr view of tho mme. X OHO. 
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„ Mycetophilid.e (Text-figs, o, 6). 

Turning to tlie palps we find an entirely new modification of 
the sensilli ; instead of oceiirring singly each one sunk in its 
own pit (Tipiilidaj), or a, rising singly from the surface (Ohiro- 
noniihe), they are grouped together and sunk in a large pit some 
distance below the chitin in the tissue of the palp. This is a 
“ sense-pit,” comparable to those of the later families. The pit 
lies in tiie second joint and there is one in each palp. The sen- 
sory processes are long and thin and spatulate. Text-fig. 6 is a 
drawing of a transverse section showing the pit and its o|)ening ; 
text-fig. 5 is from a longitudinal section, showing the pit but 
not its orifice. 

Bibionid.e (Text-figs. 7, 8), 

In some species of this family the multiple groups of sensilli, 
or sense-pits, occur in both antennae and palps. 


Text-figure 7. 
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111 Bibio sp, tlie sensilli iiv tho iii.iteiirux>, increiiseil in, 

size, still occur singl}- or in pairs, 7 is a <li.'awing of a lon- 

gitnclina.l section of tlie n.ntemn.o of Bihio ‘hUirci J ; in tliis spocics 
sense-pits are present, tliougli the sensory pn.H'.csses are not very 
ni'imQ:roiis nor ve,ry deepl}^' sunk, one sensc-|>it occui'S i,ii each 


Text-figure 8. 



Tmiisvui'se section tbmngh the jmlp of lUbh wxtra. X tfH). 

segment of tlie antenna, in the palfi tin' number of |»it.s is 
greater, ami niost of the upper surface of tlie pnJp in tlie region 
near the head is broken np into sensc'pits (li'xt fig. H). 

Wesclie (5) describes sen.se-pits in t)i<:,i second j(,>iut of tht:? i>a!pi 
oi Bihio koritdiwms, . ' \ 

,, BlMUMIDHil, , 

I have, not' exa, rained , any . meniliers ol this family, • Im t ■ Wesclie 
■( 5 ), describes /pits' ,in' the ; 

EiivraiD'Ajj, ^ . , 

Weschc,'"'(5) ''describes', sense-pitS' ' in, , the, ', palpi' of ■ Bhyphis 
feneHralie,''' ■' , ■ '' ,' 
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ORTHOllHAPHA. BIIACHYCERA. 

Leptiile (Text-iig.s. 9-16). 

In Leptis scolopacea (C. G. Lamb (let.) there are two types of 
seiisoiy processes, large opes arising directly from the surface and 
smaller ones of somewhat irregular shape sunlv deeply in pits 
and not reaching to the surface, i, e. the cmloconic type. In 


Text-%iire 9. 



Transverse* section of the palp of Leptis tnuffaria, X 080. 


A. trmgarla (G. G. Lamb det.) one type of sensillus only was 
seen, I, e, cailocoiiic. In the palp there is a well-marked sense- 
pit, and beneath it a mass of radiating cells wdth a few large 
nuclei (text-lig. 9). The sensory processes are long and some- 
what spatidate. 

„ Stratiomyidt} (Text-figs.’ 10-12). ■ , fSpecies; examined rioter- 
mined by 0.. G. Lamb.: ■ , 

Text-fig* 10 sliows a longittidinal section through one side of the 
antenna of ' trilineatm F.'; ■■■ Jn This / species there are not 

pits sunk below the surface, but groups of large sensory processes 
projecting above the chi tin and protected by large and thick 
chitiuous sphies. These sensory processes resemble two bands 
placed palm to palm with the fingers directed slightly inwards; 
in," some' ./cases,; however, there''' aa*e only two :'or three processes. 
These Iannis ” are duplicated on the other side of the antenna. 



mi. K. M. SMITH ON CERTAIN SENSE-ORGANS 

Text-lii^ure 10. 





Portion of a longitudinal hoction tliroiigli the antoinia of 0,\\i/cera trliineata. 

X 080. 

Text-fi^Aire 11. . . Text-ligure 1 2. 


Portion of aiiteinia nf ^fiaroehr^m polila in plan. X OSO. 
■liougitvulmal section through the lop of the palp of Oi/xeera 

xma. 
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Text-fig, 11 sliows a portion of the antenna of Microchrysa 
polita L., showing the hands ’’in position; the thin chitin whicli 
forms tlie ba.se of tlie structure is represented by cross-hatching. 

Much the same state occurs in the palp. Text-fig. 12 shows 
a, longitudinal section through the top of the palp of Oxycera 
pulchella Meig,, with one hand ” and one large single sensory 
process. 

Wesche describes very simila.r sense-organs in the antenna of 
Stratiomps chamceleon. 

Tabanid^e (Text-fig. 13). Species examined determined by 
G. G. Lamb. 

Ill the antennm of the members of this famil}’- studied is found 
a return to the less complicated form of sensory structure. 
There are two kinds of processes, a large stpaighttype sunk singly 
in a small pit, but projecting far Leyond the level of the chitin 


Text-figure 13. 



Psii't of a traiisvor.se section of the antenna of Tahanm hromius, X 980. 

(text-fig. 13) : this is tlie triehoid type of stnsory process. There 
i\xc also small sliouldered' processes,' sunk. singly very 'ileeply in the 
tissue of' tlie. antenna. .. There '1.8 'little ■, or ' no difierence between 
the. sensory processes'of Tahmms hmnius L. ( J llmnaiopota 
plmrkdis L. ( 2 ). I Imve been unable to find any special sensory 
structure in the palps of ThisTamiiy. , ' ' 

' Asii.id.e (Text-.figs.: 14-16).’ ■ Species exainined determihied ,by 
C. G. Lamb. ; , 

;In this 'group we '.return ..once ''more '.' to '.the; 'actual , sense-pit. 
Text-fig. . 1' 4 . shows ' , a longitudinal , section . ' through : ' tli e'"' antenna 
of Lcqyhrim marr/mato ; the chitin is enormously thick and the 
entrance to " the ; 'sense- pit ■ ,"is "guarded", by thick ' .knobs and pro- ' 
Jeetions 'of .'.chitin and Ihterspers'edAvith 'snmll ..pits; containing one 
n'r''":m''o're ''''senso,i 7 '']nnceBsesnf','''Vai^^^ sshapes. '/The processes in.' 
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tlie pit itself ai*e long and regular, each one rising from a thick 
cliitinoiis ring or collar. Text-fig. 15, from a transverse section 
throngli the antenna of I\eoitam%is cyanwrus Loew, shows a pit 
widely open to tlie exterior, with short stroi^g processes each 
again lising from a collar, and having a ridge along its point. 
Note the bulge in the liypodermal layer formed by tlie cohniiiiar 
cells, called glandular byBerlese. Text-fig. 16 shows a. transverse 
section through the palp of Laphria marginaia L. ; the whole of 
one surface is broken np into long slendec processes, not sunk in 
pits but arising directly from the surface. Note the thickness of 
tlie chitiii in these insects. 


Text-figure 16. 



Th EREvm..E XTex t- fig. 1 7 

Thei'e ai'e, so far as could be a,scertaiiied, no pits in the antenna 
ill this family- In the palp of TMreim nohiliUd€i/[^^^ is 

.a'liiore complicated condition.',; There 'is' 'ai large, 'sens,e"|:>it widely, 
open ,to' the'e,xterior, W'ith long spatukte, sensory p'rocesseS '; also 
here' a'nd There aic 'single trichoid processes.;'' '. 

Empid-E. Species studied determiiied by C. G. Lamb. 

So far as could be ascertained there a, re no complicated sense- 
pits in the forms examined. Ho special sensory apparatus was 
visible in the palps of species examined. 
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Text-figure 17. 



Part of a transverno section thvougli the palp of Tkerem sp. X 980. 

Wesclie (5) descril:)es a large vsense-organ on tlie palpi of an 
Empid,. Ocidromki glabncida. ■ This species I have not examined. 


DoLictHOPOBiixE (Text-fig. 18). Species studied determined 
C. G. Laml), 


Text-figure 18. 



ijy 


Part of a trariHvme section tluwigh .the antenna of n^h ini<( f us, 
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Text-fig. 18 sliows a drawing oi* a portion of a transverse 
section of L, Two distinct kinds of pro- 

cesses ore present, k.rge fiDger-sho.ped processes scattered in Lirge 
numbers on the surface, and a smaller kind broad at tlie base and 
tapering to a fine point. Turning to tlie palp, tbei*e are again 
no pits and only one type of sensory process, this is in the sliape 
of a curved finger. In DoUehopus hrev^mvms Meig., tlie sensory 
apparatus was very similar, , , * 


CyOLORHAPHA. ASCHIZA. 

PiPUNCULID.E. 

I liave not bad the opportunity of examining this group, but 
AVesclie (5) describes Pi^mncubis zonatus as having small and 
characterless antenme but a well-marked sense-organ in the tip 
of each palp, 

Bvrphiile (Text-figs. 19-27). 

This is by far the most interesting Tamil}" of all tlie Diptera, 
so far as the sense-pits are concerned. Tiie Byrphida? show an 
enormous specialisation in the slmpe and complicjition of their 


lAxt-figure 19. 



Ikirt of a traiisvemi .sectioiJ through tte aiiteiurV of X 980. 

sense-pits, and the pits in difFerent species of the family show 
a , wide difierentiation. ■ ■ All seitsoi^ processes' ami sense-pits ..are. 
confined to the aiiteumcg none being present in the palpi, so far 
as could be seen. Text-fig. 19, part of a transverse section of the 
antenna of Byrphm sp., shows a somewhat deeply sunken pit 
lined at each side with stiff chitinous hairs ; at tlie base are two 
bottle- shaped processes. 
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Text 'fig. 20, from a transverse section tliroiigli the antenna of 
lUmigm cam'pestris Meig*., near the articulation, shows two sense- 
pits, one on each side of the antenna ; they are widely open and are 
guarded by stiff hairs, the sensory processes are small and regular'. 
The bases of tlie pits approximate very closely to each other and 
are separated )>y a large branch of the antennary nerve which 
closely emlnvices each pit. In VolucelUt hoanhylans (text-fig. 21) 
only one kind of sense-pit is foiiml ; this has a somewliat narrow 


Text-figure 22. 



TmiiHVDrse f^c-ctiou tbroii^k aateima of Volucelht hmuis. X 600. 


Opening 'and ' is' ..deeply sunk, the ;chaimel is .g.uarded t.by' a ' few,,' 
stiff hairs and,^:the sensory processes are sinall and. ' regular. ■ Text-; 
fig. ,.22; shows' a 'drawing of .''.'a transverse .section "of the 'a,nte.ena' 
of. Vohicella mmiis, ' T.he ' section '.does .not pass .'.tli rough . 'the ' 
opening of the }>it. The processes here are of a clifierent type, 
they ai'e lather short and sharply pointed, broadening towards 
the* base, and each process is separated from its fellow by a large 
knob or block of chitin : ef, Bcihler on Yolucella (B). 
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We come now to Eristfdis teiiax^ the Drone Fly ; tli’ts ia a veiy 
interesting' case, possessing as it does two types of sense~|:)its 
litter]}^ di;lfei’e::nt from each other. One tjp>e may be called, tlie 
Complex. .Pit and the other the Biinple Pit. PL I. lig. 1 is f,imn a 
photogra.ph of the former. It iVlustiutes tlie very abrupt ending 
of the thick cliitin and the very regular slmpe ami c.ha,riieter of 
the, whole sense-organ. Each cell can be seen running up to its 


Text- figure 23 



S(nnis!i!VJ!,’raBimatic longitudiiud wctioa thvoujrli tli<‘ anttsjiia of mimrnm 

.xim 

corresponding wsonsory 'process, 'and t-he wlio'le organ is isolated by 
a.space riinning i-oiind 1.110 base of 'the (jells' and (mtting ft oil' from 
tlie' rest of .the; tissue. :,.,J?L I, fig... 2 ;. is .from a. |)!iotogra,|)b i;n'u"Ier 
a. low power of. the simple .typo of 'pit. .It is m'ertdy a' large in- 
pushing .of thO' cliitin, widely open tO'.'the exterimv.aiid instea.d of 
'tlie' delicate, sensoiy processes found ■ in other sense-pits, hJ'iere a-re 
large' find coarse .'rods of 'chitim 'I Aho .thereos no abrupt tliinning 
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of the surface cliitiu but it continues round the base of the pit 
luichaii ged . 

Turning to another species, Xylota sylvarum^ a somewliat 
similar condition is found. In this case, howevei*, the simple pit 
has no rods of chitiii inside, but a few small sensory processes, 
and is comparable to the sense-pits in man}' of tlie foregoing 
families. The complex pit of Xylota, however, is very large a iicl 
beaiitifid ; it possesses an enornioiis number of sensory processes 


Text-figure 2 ;j. 



Text-fifN 24. — ()l)ii(j«e section tbvougli the top of a sense-pit in the nnteunn of 

Text-Bg. 25.---”Sen]ii-{liiigraimuatic longitudinal section through the antenna of 
Bericomifia hormlU. X 128. 

and almost fills the third Joint of the antenna. Text-fig. 23 is a 
semi-*cliagi'am.matiG representation of a longitudinal section of 
this joint. On the left side of the figure will be seen the large 
and' beautiful pit; with its’ 'opening and opposite to it,th,e„smalhpit. 
As the large pit is followed downwards it is seen to divide into 
two ; the clutinous lining of the , pit thickens between the pro- 
ces>ses. PL I. fig. 3 is from a photograph of a transverse section 
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tlirougii tlie antenna of the same insect, taken under a, low power. 
It illustrates how far the pit extends into the antenna and the 
large iiiiiiila?r of chitinous processes. Text-fig. 24 is an oblique 
section through tlie roof of the pit slicing partly through tlie 
chitiii and exposing the p)it itself. The chitin is perforated ainl 
througli each perforation can be seen a sensory pi'ocess. /Seri- 
corny la horealis shows a somewhat simila.r condition. Text fig. 25 
is a semi-diagrammatic representation of a longitudinal section 
tlirough its antenna. The only difference from the condition in 
X. sylvaruni lies in the fact that the pit does not bifurcate. Text- 
fig. 26 is from a transverse section of the antenna of S. horealis, 
showing the large pit dissociated from the rest of the tissue, with 
a cell running to each process. The pit is surrounded a nerve 
and all the nuclei are confined to the parts of the cells remote 
from the sensory processes. Text-fig. 27 is a section througli the 
opening of the large pit and the nerve is shown encircling the 
large cells. 


OYCLORHAPHA. SOHTZOPHORA. 

Sepsiixe (Text-ligs. 28, 29.) 

Text-fig. 28 is a drawing of a transverse section of the antenna 
of a large uudetermined Sepsid sliowing a sense-pit with its large 

Text-figure 28. 



Transverse section tlirongli the antenna of an nudetemiinetl Sepsid. X 600. 


cellS' ' and.; the ; nerve' encircling.' tliem.. The, >sensory' processes are 
bottle-shaped and drawn out to a poixit;' ;Text-fig. 29: , is ';,'a ."Seini-,' 
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diagraiiiioatic drawing of a longitiidina.l section tlirongli tlie 
a.iiteiina of a smaller 8epsid, sliowing the very large nerve 
niiming to the sense-pit. The sensory processes are triangular*. 

TeNtTigure 29. 


/V, 


Sevui-tiiagniuimatic longitudinal section of the antenna of a small umleteruiinoil 
Sepsid. X f>00. 

8apromyzii)J3 (Text-fig. 30). 

Text-fig. 30, longitudinal section of the two anteniue of Sapro- 
niym'' sj)» On the outside of eacli antenna is one large widely 

Text-figure 30. 



liongitniiinal section of the two aiitennai of an undetermined Sai)roiH 3 'zid. 

X 600,"'."' 

open pit, and oir,th.e; inside of each.a.ninnberof' ratlier irregnlarly 
shaped' , pits , grouped, , soziiewhat ■■closely' together. ' Tiie.^ figure 
sliG'WS the.large nerves ■lainning-to; the pits.; , 
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nil determined Ohloropid. I have been unalile to tiiid any of tlie 
true sense-pits in this species, and tliere appears to be only one 
iiipiishiiig of the cliitiii hlled witli stiff laairs. 

IlELOMYZiE-ii: (Text-fig, 33). 

The general surface of the a,nteiina of Tephrochlaniys rnfiveniris 
is beset with large finger-like sensory processes spread about in 
great profusion and interspersed between very large chitiiious 


Text-figure 33. 



Loiigitudinul section through the second and tliird joints of the aiiteima of 
Teplirochlamys intfimn-trw. X 600. 

.spines. Text-fig. 33 is a longitudinal section througli the second 
and third Joints, of the antenna of the same insect sliowing' the 
Miiteiinary nerve passing from one joint to anotlier and also a, pit 
of simpde type. 

Co.BnYLURiB.®' (Text-fig.' 34). 

Text-fig, ' 34, froni' a,, transverse ■'section througli the base of the 
tliird joint of the antenna of Scatophaga Uiiaria^ a com- 

paratively large' pit.' ^ .The sensory p'rocessewS "are,, 'finger-shaped 
and v,ery ' numerous. ' 
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Fimnia.; This shoNvs one large pit and one small one ; the sensory 
processes vaiy in shape, tliose in the large pit are pointed while 
those in the smaller are like a curved finger : tliis is nnusual in 
the same insect ; there are also large thin-walled processes (^Sp.) 
arising directly froni the general surface. Text-fig. 36 is from a 


Text-figure 37. 



Transverse section of the aiiteima of an undetermined Antlioniyid. X 600, 

longitudinal section through the antenna of an undetermined 
species (either Mychm or l^iaonia). It illustrates a sense-pit ainl 
long, rather sickle-shaped processes, very profusely scattered on 
the general ' surface. "Text-fig. 37 is a transverse, section of the, 
antenna of a large Anthoiiiyid, showing a pit and its contained 
processes., 

Musemn'' (Text-figs.. 38'&’'39 and, FIs. II., IIL, IV. figs. 4“10). 

. Tiie.'anteniiie'' in this family .possess.I'>y far five largest number'' of. 
pits' found' in, any of' the' Diptera: examined ; they do not a|}proa,ch 
,those of , the Syiphids:in’’bea,uty'and,'complication but are' rather 
small and regular. As, far as can be ''ascertained there are no 
solitary ' sensory processes on the' surface of the cliitin, but the 
, sense-pits vary greatly' , in .size, some 'being .very small, with only 
two or thre^e processes. Text-fig. '38 shows, part of a ,transverse 
section through tlie antenna oi Musca ilomestica. It illustrates a 
very beautiful pit, with co,mplex 'chitinous “basket-work”, in the 
long channel leading inwards from the orifice. The sensory pro- 
cesses are finger-shaped and regular; the wdiole organ with its 
large radiating cells gives somewhat the appearance of a fan, A 
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small pit with tliree sensory processes is shown on tine riglit of 
the figure. 

PL II. fig. 4 is a photomicrograph of a traiisYerse section 
of the antenna of Calliphora eryilirocepltala ; this shows the cells 
nimiiag each to its long, straight, sensory process. PL II. fig. 6, 
a transverse section of the antenna of the same insect under a 
low power, shows one large pit with a number of small ones cut 

Text-figure 38. 



of !i trausvej*i?e ijcction of the aHtC'niia of Musea domestica. X 980. 


at difierent levels and mostly opposite to the large pit. PL II. 
fig. 5, .a '.longitudinal, .'section, 'shoiys two., large pits with their,'' 
openings and th.e'' 'beginning of'' a, third pit,' the. ..large, antennal 
nerve' ''bein.g '.conspicuous. ., ' C, to.’m'',.waS' .also examined... and 
found '.'to. be very similar. '.PoiV 'a 'detailed. account , of 'this latter 
'insect, see' 'Eohler ''(9).'.' 

'',''PL III.' fig.. 7 'is ,a' photomicrograph' bi 'a''tran'S'verse.'S'ection''ta'feeii 
under ' a ''very high powet‘,’'.'0.f ...a; specimen of.':'ZticUm .having tlie 
.thoracic '‘.'chaitO'tax'y'.":o£ sericcct^ ; ■' 'it. sIvoW'S ■ the 'long' chit. i nous 
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hairs at the opening* and the short strong sensory processes 
vei*y wide at tlie base. 

PL III. fig. 9, a photomicrograph of the antenna of Phormia 
cmrulea {^gnmikmdia) cut near the junction of the second and 
tlvird joints, illnstrat-es the nerve and the variations in shape of 
tiie sensory processes. PI. III. fig. 8, a photoinicrograph of a lon- 
gitudinal section through the antenna of the same insect, shows 
tiie position of the sense-pits ; they are clustered together at the 
end of the under surface neai‘est the hea,d and are eleven in 
number. 

PL lY. iig‘. 10, a photoinicrograph of a transverse section of 
the antenna, of FoUenia rudis : one pit is visible. The third joint 
appears to be reinforced in the centre by a strong band of ehitin 
running parallel to tlie outer w.-dls, whicli appeal's black in tbe 
photograph. 

A form which I have not examined, but in the aiitennm of 
wliich fmineldike pits have been described (see Deegener (10) ), 
is Muscina sUthtdmis. 


Text-figure 39. 



Part of a transverse seetion of antenna of Mesemhrina meriiUmia. X 600. 

Text-fig.' '39 "shows'" a.pit-' in. the.' antenna of another Mriscid, 
Mesemhdnu ww7ddimia> L. (O.'.G. 'Lamb'det,).' It; illustrates .'the 
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long cliaiiiiel running down to tlie base of the pit (cf. Jf. dom.es- 
iica^ text-lig. 38). There are a few short sensoiy processes^ with 
here and there a chitinoiis spine. 


SARCOPHAGIDiE. 

PLIY. fig. 11 is a photomicrogTaph of a ti'ansverse section of the 
aiitenna of Sarcophciijm carnaria. Each cell may l)e seen riiiiiiing 
to its coiTesponding sensory process. The processes are broad at 
the base, changing abruptly to a tiiie point. The nerve (xY), which 
shows black in the photograph, encircles the whole sense-organ. 


TACHINID.E (Text-figs. 40, 41, and PL lY. fig. 12). 

Text-fig. 40 shows a transverse section tlirougli the antenna, of 
an undetermined species. It illustrates the peculiar shape of the 
sensory processes and the large nerve running to the sense-pit. 


Text-figure 40. 



Transverse section of tlie antonna of ail maletmiiined Tacliitiid. X 080 . 

PI. lY., fig. 12 is, a '..photomicrograph of a'transverse section nf ' the. 
antenna of .another, undetermined .speeies'.' ; In, 'this, .the .sensory; 
processes lire long and'' .thin-'; " tlie nerve , is. .seen enclosing„th©. .wliole' 
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seiise-orgaii. Text-fig. 41, a longitudinal section of tlie antenna 
of Oompsilnra cmicinnaiu Meig. { = Phorocera serrmyidris .EoihL) 
5 (C, J. Wainwriglit det.), sliows tlie nerve running up iroin t]»e 
liead and Inaneliing in the tliird joint, ami tlie laige in:im])er ot 


Text-figuro 41. 



IjOug'itudiiJul :>ectioa ijiTlHraiiteirna cd' etmehuHriit. X 128 . 

pits. of' various ■ siz^es. on each side of' the aintern'in.. Mi% 'Wnu'u- 
■wi'dght'inforins me that tins' ^insect is a .pn.rasite of .many hosts, 
n'lostiy Lepido'pterous, but.'in.eluding also 'some Sawiiies, 


.ClsTEiBjii .(Text--fig. 42). 

' OasiropMl'Us^ equi'i the surface of 'the antenna- of this sp.eeies 
(.t.0xt-'fig.:'.,'42.) iS' beset'. with 'Bmall sen.soi‘y .pits ''with, lo'ug slemh'U' 
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processes, tlie i)its being placed close togetber. The biiirs on the 
surface are \^ery ivuinerons a,nd give a matted appearance. 

Wesclie (5) p>tiy.s great attention to this fly and considers it 
tlie most liigld}^ sensitive of tlie Diptera-, but witii this I do not 
agree (see above). 


Text-figure 42. 



Part of a transverse section of antenna of GiUtmpJuhts equi X 000. 


PIJPIPABA. ' 

IIiPFOBOSciP.E (Text-fig. 43). Ornithoniym avmdmia L. (G.G. 
Lamb det.) : this species has not the true sense-pitj but slight 
depressions in the surface with a few thin sensory processes. 


Text- figure 43, 



Transverse section of the antenna of ftvieuJarnh X 600. 


PttOC, ZG'GL, Boc'.— 


5 
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.Appendix. 

Tliis pppor is the oiitcoioe of inquiry into the luiljits of the 
House-' lly winch Avas initiated, at the Zoological (-hirdeiis in 1915. 
Mias Lodge’s paper on the beliavionr of files has appeared in the 
* Bnlletiii of Entomological Research,' Kovemher 1918; this 
paper is eoui piemen tary to it, and in trying to arri\’e at an inter- 
pretation of these seiise-organSjWve have also further unpublished 
work on the behaviour of liies towards chemiea.ls wlrich aids us 
in iinderstanding the function of the antenme. The struetui'e of 
the sense-organs described above shows a general similarity in 
fundamental design but inanked variation in detail. Speaking 
]>roadly the thinl joint of the antenna? is alom? concerned, it is 
set over its surface with simple sensitive hairs, it contains pits or 
cavities wliicli liave a inore coin[)lex structure; these juts are as 
a rule profec'ted or situated on the inner siu'faee of the juitenna 
and tlie whole joint is set on to the S(?cond in a. curiously complex 
fasliion. Further, there is in some species an inner chitinous 
skeleton, wbicli ims probably to be coiisido'ed in coujuMction wit li 
the eIal)orate conical structure of tlie base of the sensory joint. 

In considering the function of this auteinRi, one point sug- 
gested itself wliich we may first dispose of: some ili(ss hawe tlie 
curious habit of liov'ering, i e. of resting |)oised in the air, 
stationary, wi til 11 wing velocity adjusted to maintain tliem so; 
it seemed poj^ible that tlie antemuc functioned as a, sp€?ed- 
perception organ, relative not to space but to air: tliat is, the 
Ey was able to feel if it were progressing against tlie air and 
when sensation was nil, was stationary. As tliese organs are less 
well developed in the Hover-ily section of the Syrphidav than in 
the Bee-fly” section, tliis is not supported. Anotlier possible 
view is that they are auditory in function, and some of tlie moi'e 
complex pits suggest tiie auditory organs of Locustida? ; Init thei^e 
is little reason to believe tliat any flies respond to soiiiid. 1 tliiuk 
that a great deal of furtber observation will !k‘ reijuired to 
ascertain if, some of the Syrpliida? especially, do'.iiot have .auditory 
pits, 'but I.tliinkitis not ,tlie ■explanation of the'fiuiction of ilie 
.sense-organ general lyh 

' A third point that.seenis to' be’cleardS' that the antenna, ? and 
'pits.are not ino'dified.in the 'sexes: it has long lieen know,n' that 
tlie females of some,. Fruit- flies secrete essential oils {,)r eom|>lex 
a.romatic ' ketones or aldehyde's which are limited witliin 'the 
species and 'which attract the males 'in a .very wonderful mainier: 
'in sue.lr cases' males must, have '"extreme deliea.cy of sense percep- 
tion ; .', but 'females "ha\^e .equally' perfect, 'sense-organs (if these' 
orgun-s, '.a., re' , olfactory in function), and they are not secondary 
sexual '.characters, as '.they occur, equally 'well developed, .in' l,)oth 
'sexeS 'Of eacli .speeies^.. Miss 'Lodge’s observations', show' tliat flieS'' 
with th,e^a.nt'eBBa".'Cut.,'ofl; are'iinalfle to re.tain their lm..lance'and 
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readily fall over. I think the structure of these organs shows 
that the mere cutting of these large nerves must lead to very 
great nervous disturbarice, and there does not seem to be any 
very good reason to believe that they function in continl of the 
legs. 

An enormous number of observations with tiies shows that they 
are extremely sensitive to tlie presence of certain compounds. 
If sugar is put out in a room in which tiiere are many flies, the 
sugar is presently covered with flies ; if with tlie sugar is mixed 
a cliemical sulistaiiee, it is possible to determine if the flies avoid 
it, or if it is attractive to the flies. Tlie onl}^ compounds to which 
House-flies are sensitive are the volatile constituents of essential 
oils, the volatile organic com pounds wdiich are soluble in fats, 
and those coinpounds which give ofl‘ ammonia. The compounds 
are generally those whicli are fat-solvents, and, apart from the case 
of Musm, the most active are the constituents of essential oils. 

The antenna contains (1) a large nerve network, (2) secreting 
cells and frequently, (3) fat cells. Apparently the hairs over the 
main surface are filled with secretion, probably of a fatty nature, 
which picks up essential oils readily. A fly that is a flower- 
feeder is attracted by the traces of essential oils secreted by the 
flowers, and directs its course to the flower ; arriving there, its 
large outer surface is prohal:)ly saturated with the absorption of 
the perfume; it lias still to locate the honey -secreting glands and 
it is tlieii that the pits come into play. The pits are generally 
guarded, often on the iiniei- unexposed surface of tlie antenna, 
and only very great concentration of the perfume aiiects them ; 
but tliey are extra sensitive and aid the fly in locating the source 
of the perfume in tlie flower. Flies not only have to find food in 
flowers, hut also to find breeding-places : for some of tliese, otber 
kinds of odours are certainly the attraction ; and some flies have 
two kinds of pits, one kind of which, I suggest, function for the 
food, the other function for the breeding-place. 2fmca, for 
instance, is definitely attracted by ammonia, whether from the 
manure heap, or from cliemical coinpounds tiiat slowly disengage 
ammonia: it lias two kinds of pits. It is a pure supposition 
that one of these pits locates one class of compound, another 
locates another class ; but it is borne out by the occurrence of the 
two kinds in EristaMs^ which is a flower-feeder and winch Iireeds 
in decaying organic matter. The explanation that is, suggested 
of these organs is that they are purely olfactory, that the general 
surface of the' antenine aets'Tor delicate perceptions, that the pits 
come ’ into play wlien the concentration of the absorbed liquid 
has dulled, the simple organs 'on .the.' outer 'surface, and'' that; the',, 
final location 'of .the 'source ■ of scent .'.is xlue'to the, protected 'pits.' 
Further it i's 'Suggested 'that, ■..tlie; presence 'of "'two'''.k!nr]s', of ■.:pits, in' 
some; species': is. correlated '..w'ith : the,' .'dual perception.' .in .".tlie,' 
female ©!■ food and of,.' breeding-place, in the .male,, of food'', and .of' 
the female. ''. ' 
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There remains the curiously complex cone on which the 
third joint is set : two ex pi a,n at ions are possible : one is that it 
is a method of rigidly fixing the third joint so that it ca.niiot 
damage the nerve hy bending or twisting motion ; the other is 
that the coYieentration in the thii’d joint of tlie anteiinia of 
volatile lu|iiids expands it, puts pressure on the cone and gives 
the fly the impulse to go wliere tlie excess of absorbed light will 
vapourise, so relieving the pressure and also renewing the 
sensitiveness of the organ. I put this foiavard as a mere 
suggestion, but I tliink that some explanation of this curious 
structure will, be found and that any one wdio is further investi- 
gating the behaviour of flies will find it useful. 

Tiiere is obviously scope for much detailed ohservatioii and 
for correlated examination of the sense-organs. Mr. Smith’s 
paper ofters a fine l)asis for this woi-k, and if observation of Imbits 
can be cori*elated with investigation of structure, we sliojild get 
much further in our understanding of the senses and sense- 
reaction of flies. 

H. M'. Lefeoy. 

Irnperkd College of Science. 
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(9) E. Ro-hle'R. — .B eitrage 55ur Eenntniss der Binnesorgane iler 
Insecte.n. ZooL Jalirb., Amit., vol xxii. 1905, pp; 225“' 
285,, pis. 1.5, 16. ' 

(1-0) 'P.'D,EEGEN,ER.--B,ir.Hiesorgane5being-,^Chap.'3 of 0. B-ebrodeils 
, ^Handbncli der Entomologie,’ vol.-i, pp, 140-* 233 (Lief. 1-2, 
-191 2-1 3). ' ^ ^ ■■ ; ' 
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EXPLANATION OF THE PLATES. 

Except where otlierwisrrsHited, all the sections are through the tliiixl joint 
of the luiteiiuie. 

Explanation of Lktteki no ; — A}k, aperture of pit; B,, base of hair; C., cells ; 
tVo.chitin: ii., hairs; AL, nerve; A'«.j nuclei ; Ny/.j sensory process or seiisilius ; 
T., top of second joint of antenna?. 

Plate I. 

Fig. 1. Part of a transverse section, of the antenna of Bristalls tcna.r. X 6L0. 

2. Transverse section of the antenna of ICrisfalis tentuv, showing tin? “siinple” 

pit. X 12S. 

3, Transverse section of antenna of Xylota si/liHirnni. X 128. 

Plate II. 

Fig. I. Transverse section of the antenna of CiH/Zp/zoea evifth'ocephala. X tjOO. 

5. Longitudinal section of the antenna of C. en/throeephala. X 600. 

6. Transverse section of the antenna of the same insect. X 12S. 

Plate III. 

Fig. 7. Transverse section of the antenna of Lncllla sericaht. X 080. 

8. Longitudinal section of the antemia of the same insect. X BOO. 

9. Transverse section of the antenna of Bhormlda cwntle^f. X B'lO. 

Plate IV. 

Fig. 10. Transverse section of tiie antemia of Follenhi rudiat. X 600. 

11. Transverse section of the antenna of Savcophupa carmiriff. X 600. 

P2. Transverse section of the antenna of an undetermined Tachinid sp, X 600. 
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7\ The Progressive Reduction ol: the Jugal in the Mamnialia. 
By Laxcklot T. Hogbkn, B.A.^ B.SeP 

Tvecciveil Febrnaiy 27, 1010 ; Ivead Ai)ril S, 1010.] 

x\ltliougli the ehai’acter of the zygoiuatic arch is at once a most 
dia-giiostic feature of the MaiiuHaiia as a. class, arid one Avbicli 
undergoes profoiiuil inoditication in tlie individual orders and 
families, no ade<|iiate general account of it has lieen given since 
Blade t contributed to our knowledge of the features it exhibits 
in response to tiie functions it is called upon to perform. 
Significant as it is, however, to appreciate the manner in which 
the development of the zygomatic arch depends on tlie energy 
and cha.racter cf the masbicatory process, such trefi tmeiit does not 
exhaust tlie interest of its structure. Oases occur abimdantly 
where, thougli otherwise similar in curvature, resistance, and 
functional significance, it is fundaiiientally dissimilar in the part 
played by its component elements ; and a, careful study indicates 
a tendency for the suppression of the jugal element independently 
manifested along totally divergent lines of luainmaiiaii descent. 
Moreover, wliile the inanner in which the /A'-goinatic arch is 
adapted to tlie requirements of difterent types of mammalian 
organization leads to eonsideralde diversity in its structure, there 
are some striking partieidars of resend >lanee where its physio- 
logical importance may be totally difterent ; and the student of 
morpliology cannot fail to give consideration to any details 
of contrast and comparison wliicli do not seem to be called into 
being by the conditions of environment and in consequence 
capable of being attributed to convergent evolution. Certain 
points which I'emain therefore to be set forth or emphasized seeni 
to justify a l>rief sui’ve}^ of the role pilayed by the malar among 
the manuualia, though it may necessitate repeating matter 
already publislied. 

In no group of Plaeentals except the Carnivora does the 
/ygomatic arch show the same uniformity of structure as in 
the Marsupials, and wlieu the varied types of dentition and diet 
exemplified by the latter group are taken into account, this fact 
sliould merit serious attention in discussing the possible diphyietic 
origin of the group. It may at least be inferred that the type of 
structure which characterizes the Marsupials approximates closely 
to the aucestriil condition. In all living Metatlieria the jugal 
plays a couspieuous part in its formation— -eveu in the singular 
genus J\7)tor'j/ctes, It is a robust structure usually curving out- 
wards conspicuously.,, Tlie’ relations of .the' j.ugaT'are in' geiieral 
tlie same hr extends from the lacrymal ■anteroaiorsally ditl'the 
border '. of' the orbit .to the' glenoid ' postero-ventrally,', '/riie' 

CoiiuiiuiiiciitiHl by Mr.' H.'.W., UifTHAXK, B.A., B.Sc.j'F.Z'.S'. , 

t Hlade,'''!,). ' 1). , "t.The 'sig'i.fiiicaiice at tte Jupfal Arcb.’’ ; . 'Fr. Aaier.' 'Fhil. See. 
xxxiv'.,', 1395.--'ryt ,also'H'Hlh'aaii, B./'*l)ie.,,yei‘gl'. Os'teol.:'die Sclilafeubeii'is.’v ' ■ 
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squaiiiosal, iiowever, always ocxaipies a lai'ge proportion of tlie 
dorsal side of the arch *, and it is perhaps not strictly a-ccurate to 
state tliat tlie jugal always actually participates in the fomiation 
of tlie glenoid cavity, because thougli the latter iiuiy he compact, 
as in Phascohfrcius^ its limits fire not filways cleaiiy deiinecL .Not 
infrequentl}^ it is a large smootli arefi, tapering off iinperceptildy' 
to tlie flattened ventral rim of the arcli, and -wlieu the condyle of 
the nmn(:Iil.)le is simdl only a portion of this surface is strietdy 
articular. It is certain for example that tlie head of the mandible 
in its normal rotation does not come into contact with the jngal 
in the R,at Kangaroo, rvfescens, Tlie postoilutal 

process of tlie zygomatic arch is but sliglitly indicated, indifferently 
by tlie squamosal or jugal or both aiuong closely allied genera, ami 
tlie same variability in the relation of the different elements of tlie 
zygomatic arch to tlie eye-socket is encountered among tlie various 
orders of tlie Placentals. Wide! 3^ as tlie structure of the zygo- 
nratic arch diflbrs among tlie Placeiitalia, the part played by the 
jugfd in its composition varies more remarkably. In a, large 
immber of genera, tliat occupy a, somewliat isolated position, find 
appear to have divei'ged from the main lines of inammalian 
phylogeny at an early date, and also in some cases in the less 
specialized members of the larger gimqis, the jugal displays what 
may be regai-ded as the ancestral condition, extending from the 
iacrymal antero-dorsally to the glenoid postero-ventivdly. But 
more generally it becomes displaced by tlie encroachment of the 
squamosal and ma xilla, its rednetion being sometimes acccmpaiiied 
by a strengthening of the zygomatic firch or in otliei'S by a 
weakening, and freqiienth^ witlioub airy evident modification 
either of its contour or its rigidityv 

In the Bodentia the zygomatic aitdi is always compfiratively 
well de\’eloped ; and no student of this group can fail to be 
impressed by the highly characteristic mod ili cations it undergoes 
among the various families. Brandt t, following ’\\hvterhoiise, 
paid particular attention to tiie character of tlie zygomntiic ar(*h 
in his classitication of tlie Bodents ; and it may be sfiid that liis 
system would have approximated more mearl}' to fliose of sub- 
sequent investigators if lie liad studied tlie relation of its 
constituent elements in more detail, fllius the IkithA'crgida' 
placed by him vvitli the Myomorplia, the Aiiouialuridai and 
Haplodoiitidje in the Scinromoiqiliu, should he se|)a, rated from 
those groups , on account of the’ relations of the jugal hone if for 
no other reason. , 

** Weber, Max: ‘‘es erstreckt. bis /.ur Fossa gleuoidea und biJdet dercai 
Ansseiifiache."’ Eiiifiibnuig in die Anatoniie systeniutik iler recentcu tuid fus.silen 
Mainmaiia. ; ' 

t Brandt, J. F. “ UntersucliUMgeu uber die crauiologiscbeii Kutwickeliuigsstui'f n 
liutl die davon iierzuleiteteli Verwandtsebaften nnd Classifientionen der Nager der 
Jetztzeit, mit besonderer Beziehung aiif die Gattuiig Castor/' Mens. Ac. Sei. 8|:, 
Pi^tersboiirg, 1855. 

J Wiiige, H, yMordfundne og iiulevende Gimvero.” E Mnseo huinli, 1888. 

■ Tiillbei'gt T.; “ Ueber das System der'Nagethiere/y 'Upsaia,,l89tb . 
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III the Sciuridce and Castoridie the jugal is least reduced, 
forming almost the entire arch and extending from the laeryiiial 
aotero-dorsidly to participate in the formation of the glenoid 
postero- veil trail}". In most of the remaining families tlie jugal is 
invaded by the maxilla from before and the squamosal from beliiiid. 
Ill a number of families the jugal still meets tlie lacrynial : such are 
tiie Pecletidie and x\nomaluri(.Ue, DipodidcO, BathyergidaL and, in 
marked contrast with the other Hystricoinorjihine families, the 
Ciiincliillidm. In tiie Hystrieidie, Erethizontidm, and tlie Caviida 
the zygomatic process of tlie maxilla encroaches further and 
occupies a large portion of the arch excluding the junction of the 
jugal with the laerymal ; but the jugal nevertheless takes part in 
the formation of the glenoid cavity, altliougli in tlie larger Oavies 
it is covered over on the external side of the arcli by a superficial 
extension downwards of tbe squamosal. Tliis is conspicuously the 
case in Jli/drochrerus, in which genus tlie jugal appears on the 
outer side to be i*educed to a, narrow vei'tical wedge of hone 
between tiie zygomatic processes of the maxilla and squamosa], 
albeit in curvature and general characteristics the zygomatic ai’cli 
conforms in a striking manner to the liystrieine type. In fact, 
Ill/drochmrus, wliich in several respects apart from its great size 
appears to be one of tbe most liigbly specialized members not only 
of tlie Oaviidie but of tlie llodents, illustrates forcibly the general 
tendency among the Mammalia for the displacement of tlie jugal 
without apparent reference to function at all. Tlie most extreme 
reduction of tlie jugal is met with in the Murine forms, where the 
whole ai'cli is very slender and largely composed of the maxilhiry 
zygomatic process which approximates closely to that of tiie 
squamosid. In the Dnplicidentata,, on the other hand, the jugal 
forms almost tlie entire arch extending behind but not actually 
uniting witli tbe glenoid. There is rarely any marked post- 
orbital process in the zygomatic arch in Eodents. 

Among the S. American Edentates tiie zygomatic arch is 
complete only in thelAisypodiilie, where considerable differences 
are exhibited even iimong members of the same genus. In 
Dasj/pus senminctus, Cldmnydophorus, and in Friodond^es yigas 
jugal curves downwards a lul articulates witii the squamosal by a. 
Iiorizoiital iissare ; and in tlie first two genera there is a slight 
indication of the down waidly directed process so cliaracteristic of 
the Slotlis and Glyiitodontidau In Tatusm hyhrida tlie Jugal also 
curves downwards, but aitieulates with the squamosal vertically. 
In Tatusla rioimncmcta the arch is repi;e8ented by a broad 
straight bar mainly composed of tbe jugaT element. In the 
I’emaining recent families' the jugal fails, to meet .the. 'zygomatic, 
process of the squamosal, though in the Bradypodidm it is a large 
bone characterized l;)}r a ventral prolongation. In the Myrnieco- 
phagidm the jugal is slender and often styliform, while tli^ 
zygomatic process of the squamosal is represented by a blunt 
projection except m Myrraeeophagio taniandncc, where it is drawn 
out into' a; tapering process that ^ almost meets , the '.jugal.,.' There 
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is evidently within tlie Xeuavthra. a tendency for tiie reductioii ot: 
tiie jugal aioiig several genetic lines ; yet despite tlie variety ot 
structure displayed ly the zygoiuatie areli a,mong Edentata, vei'a, 
there is one feature coininon to all tlie families of whicli it is 
composed : tlie jugal, however much rtuluced from behindj not 
only meets tiie lacrymal Imt extends well in front of tlie orhit 
though less conspicuously than in the Itngulates. Insignitieaiit 
as this might at iirst a.ppear, it is striking in view of the exti’a- 
ordinary diversity exhibite«l in the habit, diet, general 
organization, and in otlier characters of the zygomatic a.rch itself ; 
and tliere is every reason to regard it as a common ancestral 
peculiarity. 

Wliether this conclusion is correct or not, the Xenarthra are in 
this respect sharply differentiated from the two spurious groups 
of Edentata, Pholidota. and dhihnlidentata. In tlie Maniihc the 
zy'gomatic arch, ]')eing incomplete, .supei-ficially I’esemhles that of 
tlie i\Iyrmecop]iagi(he ; but there is a. zygomatic process to tlie 
maxilla a.nd the jugal is ab.sent. If it were jinssent, it would 
occupy the middle rather than the anterior portion of tlie arch as 
in the Myn-mecophagiclEe. In tlie zygomatic arch is 

complete; and the maxilla forms at least half of it, reducing the 
jugal to a slender rod bet\veen it and the well-developed zygo- 
matic process of tlie squamosal. It is interesting in rtdation to 
Elliot Smithts view ’’' that the Tubulidentata show affinity with 
the Protungulate stock, to note tliat in all nioderu Ungulates 
and Zfyrccr the jugal suffers no ilisptaeeinent on account of the 
maxilla. 

Among tlie Garni vora there is striking uniformity in the 
character of tlie zygomatic arch wliieli, as Blade observes, main- 
tains in ail oiitstaniliiig particulars the same features as tliose 
exhiliited by the Oreodonta. It is a robitst structure curving 
upwards generally from behind. The jugal forms a large part of 
tlie arcii a,ud may extend back to tbe glenoid as in Ijutra: in 
front, it never extends beyoml tbe a.nterior boundary of tlie orbit. ; 
lait it articulates with tlie lacryma.l iini\’ersally in the Fissipedia. 
On the internai surface of the arch the zygomatic processes of 
the Sipianiosal .‘iml jugal sometimes meet. Tiiere is a postorhital 
|>rocess usually on the jugal, a, ml sometimes on the s(|ua.mosa.b 
The Pinnipedia display the same gtfiieral characteristics except 
tbit the lacryiiial is absent, Biguilicautfy enough, the jugal 
extends back to the rim of the glenoid in tlm t>vo families least 
specifdizeil to aquatic life^ — the Otariidie and Tricheciiidav; where- 
as in tiie true Beals (Pbocidfc) the extent of the jugal hotli at its 
anterior and , posterior extremities is in a. marked iiiaiiner inore 
restricted by the growth of the maxilla and squamosal, though it 
cannot truly be 'Svid' that tlie'^zygomallc arch is esseiitiaPy diff'erent 
in 'other respects. ■ 

“,The^ Brain: in the Etlontaia/l Tnin^j. Lima Soc,.'Loiidois, 
vii., also Wortimvn. “Tbe Uiuitxhmta awl tlieii* relations to the 

.KdiOilata.'t' BullV Amor. Mus.Xat.' Hist. ix.,lB97.', ' 
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The jugi'il bone in the LTugalates articulates witli the lacrjiiial, 
extending beyond the anterioi'* border of the orbit, as in the 
Xeiiarfchra, and constituting an appreciable part of the facial 
region of the skull. The zygomatic arch is universally complete, 
and at its posterior end is nearly always flattened. Among the 
Tapiridie and Rhinocerotidai the jugal is least reduced in the 
Perissodactyie forms, where the orbit is not enclosed. In tlie 
Equida? the posterior extremity of the jugal does not extend 
vertically behind the orbital ring which is completed b}^ the 
junction of the frontal Mutli the scpiamosal. In the Pecora, 
Tragiiliiia, and Tylopoda the zygomatic arch is so similar as to 
separate these three groups widel}^ from the Buimi. The orbit is 
enclosed by the iiniou of the jugal witli the frontal, and the 
former does not extend far beliind it postero-ventra]l 3 L But in 
the less specialized Suina, where there is no separation of the 
orbit from the temporal fossa, the jugal may extend back to tlte 
glenoid cavity as in Sus and Dicotyles. Here the same tendency 
for tlie displacement of the jugal Iw the zygomatic process of the 
squninosal manifests itself, as has ])een referred to already in 
Pinnipedia. In Ilippopotauius alone does the enclosure of the 

eye-socket occur --ami not invariably throughout the genus ; but 

tlie structure of tlie orbital ring when complete differs in this case- 
from tiiat of the Iiigiier Artiodactyla in that the jugal and the 
frontal meet one another on tlie anterior rim of the orbit internal 
to the lacrymal bone. 

Tlie jugal is not prolonged into the facial region beyond the 
lacrymal in the llyracoidea, the condition of the z}^gomatic arch 
being similar to tlmt which olitains in the Marsupials and some 
Rodents. The jugal enters largeh^ into the formation of the 
glenoid ca.vit}' : in no mammals do the maxilla and squamosal play 
less part in tlie formation of the arch ; and if the modern 
11 yra, coidea provide any indication of the type of zygomatic arch 
prevalent iu the pi’ot ungulate stock, although it may be admitted 
tiiat the extension of the jugal into the facial region is a secondary 
modification, tlie consideiaitioos stated with legiu’d to the reduc- 
tion of the jugal both iu the Perissodactyles and Artiodactiles are 
n evert lieless greatly reinforced. 

The progressive reduction of the jugal is cicqrly illustrated in 
Andrews’s work on the ancestry of Elephants. In the modern 
forms the maxilhi is extended ba,eknau‘ds in a stout zygomatic 
process excluding the luiiou of the jugal with the lacrymal ; and 
the squamosal approaches it upon the dorsal side of the arch. Tiie 
jugal, which is veil need to a, nai*row segment interposed between 
them, sends back' a- slender limb-postero- ventral ly whicls. takes .part 
in the formation of the glenoid. The participation of the jiigal in 
the jaw, articulation does not. appear tO', be a secondary ..condition, 
for, ■ as Dr. Andrews * ' observes, iiU' the l.'iigal is 

large and forms' th.e. greater parfe'of. .the zygomatic arch., 'Posteriorly 

' * .Auclnj'WS, O.AV.'. bit. Zool, CWguBedin, Xc. . 6 .,, Thil.'Twiis, 

vol. 196. 
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it rims back beiieatli the zygomatic jn'ocess a,s far as tlie glenoid 
cavity in tlie formation of which it takes a small sluire.’' 

Tiiere is littki to add to accounts |>revioiisly given j/elaidjig to 
the jugal arch in tlie Sirenia and (Jetacea,. in the Sirenia, the 
aa’ch is massive, particularly in Mandlmi^ and the jngal curves 
deeply downwards in. Ilalicore. The malar suffers little displace- 
ineut on account of the maxilla avnl it extends postero-ventrally 
near the glenoid. In Mamdus the jngal almost meets the frontal 
beliiiid the orbit. In the Cetacea tlie jngal joins the iacrymai 
when the latter is present ; and the se[)aratioii of the orbit from 
the temporal fossa, is acliie\’ed as in tlie Eqnidai liy the nnion of 
the squamosal with the frontal. 

\\^inge''*h in lus recent revision of tlie J'nsectii orjn lays stress on 
the early sepjiratioii of tlie Derinoptei'a, Oladobatiday and Macro-' 
sceiiibe from the other families of tlie order ; l.)ut again overlooks 
the moi’pliologicai value of the zygomatic areli. Ifor iiotliing 
more einphatically distinguishes the Tupaiidm (OladolKitidm, 
Winge) and Macroseelidm than the relations of the jngal. .In all 
the remaining families it is greatly reduced, so that tlie arcdi is 
frequently incomplete owing to its tohd suppression as in the 
SoricidiB, (Jentetithe, Holenodontidm, and Potamogalidan In the 
Erinaceidse, Tnlpidm, and Chrysoehloridie, it ivS present as a, slender 
element inserted in the middle of tlie arch liefcween the zygomatic 
processes of the nmxilla and squamosal ; never does it join with 
the Iacrymai. In marked contrast, on the other hand, the relations 
of the jugal in tlie Tiipaiidm and the M’acroscelidm are essentially 
similar to the condition characteristic of tlie Metatlieria., Ilymx^ 
and certain Ilodeuts : that is, it extends Imck to the glenoid 
ventrally and i*eaclies forward to meet tlie Iacrymai on the 
anterior border of the orbit. In the aberrant genus G(deopiihe(nm 
the jugal is even more powerful ai.id contributes a hirge share 
ill the formation of tiie glenoid cavity. 

In tlie Cliiroptera tlie zygomatic arch is conqilete ; hut tlie role 
of tlie jngal is greatly restricted, as in tlie Eiinaceidav 'ITie 
maxilla, displaces the jugal, not as is usual iy the case on tlie 
ventral sicie, but dorsally ; and sometimes comes into contact witii 
the squamosal element on tlie upper border of tlie a,i*t*li. 

The enclosure of the eye-socket, wliieli Iras lieen inilepoiulently 
effected in certain of the more specialized incinliers of otlier orders, 
lias become a lixed clmracter in the .Primates througli the union of 
the postorbital process of the jngal with the frontal, so tliat the 
former has acquired anew role. The jugal does not usindly 
extend far behind its junction with tlm frontal in tlie Lemurs and 
,in the Authropoidea ; 'l:)ut in. certain genera, of the' .Prosimije it 
''may 'extend back to the gl eiio id as 'e. g., C%lroimjH^ Indrw^ and 
Taxsius. A. more rigid distinction- — not pri-m’ously mentioned— 

' 'between , the " Lemuroidea and the higher Primates .tha'ii the 
complete enclosure of the orbit by the ingrowtb of the jugal to 

'■ , , * ' Wiiige. , ' , “'IJdsipifc o.ver InsektiieikniCs iiulbyrdes'' 8Iaegsliah/’ .V"'ideii8'k."'M'C‘cldeL 
f, I)ausk'''NatiuIust. Fo'miiiig' Kjdb'eiilaivn;^ 68. ■ , ' 
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meet the a,li sphenoid, is to be found in the fact that tlie jugal 
articulates with tiie lacryinal in tlie former l.ait not in tlie latter 
group. It is frequently stated, even hy sucdi authorities as Weber 
tiiat tlie Cataia-liina. are distinguishable fi’Oin the PlatyiTldna by 
the junction of the jugal with the parietal in the last named : but 
tliis is not ],iy tiny means a uiuv'ersal rule, in .Mycetes the. jugal 
does not meet tlie parietal ; and a specimen of Ateles ater iii the 
hiii’kbeck College collection shows the jugal joining the parietal 
on one side of the skull but not on the other. 

A comparison of the skull in the Antliropoidea with that of 
foians like (Jhtrortijfs and Indns suggests that even in the 
Primates, in which the role of the jugal has hecome relatively 
more important on account of its inclusion in the orbit, it has not 
escaped the general tendency towards reduction hy the invasion 
of the squamosal or maxilla or both apparently developed in- 
dependently along tlie various lines of mammalian plivlogeny, as 
indicated in the previous survey. It is without doubt true that 
so far as the curvature and strengtli of tlie zygomatic arch is 
concerned, its development, as Slade observes, “depends upon the 
energy and eliaracter of the masticatory process.” ^Nevertheless, if 
the problem is approached in the light of modern e\'olutionary 
theory witli the mind less taxed with the necessity of discovering 
utility in every structure, it is difficult to i-eveal any general 
teleological significance in the part indi\udually contributed 
tlie various elements of wbieli it is composed. Seeing that in a 
diversity of isolated genera among the Placentals exbibiting every 
possible variety of diet and iiabit, and also in some of the less 
specializeil representatives of tlie larger groups tliemselves, the 
jugal displays essentiially tbe same relations as in the Metatheria, 
namely, extending postero- ventral ly from tbe glenoid to the 
lacrymal anteio-dorsally, it isliardly possible to agree with Weber 
that tbe jugal was small in tbe earliest Mammalia (a/n cit) as in 
the Insectivora, of to-day : on the contrary, there can be little 
doiilit tluit tliis represents tbe ancestral condition retained by the 
class till a date later than that at which the modern lines of 
Maminalian descent liad liecome diffierentiated. In some cases the 
jugal has become effectively eliminated altbougli the arch is 
complete and even robust, as in the Monotremesf where the 
malar is vestigial or absent, at least as a separate ossification. 
The I'eason for tliis progressive reduction of the Jugal cjuite 
irrespective of the form and function of the arch, as is most 
emphatically demonstrated by a comparison, for instance, of the 
skulls of Erethlzon and remains obscure. Neverthe- 

less, the manner in which it is efiec ted among the different orders 
of Mammaha. is so chameteristic and, inn, sense, conservative 'that 
similarity in the morphological relations of the jugal in Mammals 

^ Weber, Max, Kiufubning' in die Anatomie imd Sptematik der recenten nnd 
■■fosffieh .Mamnialia. ' Jena, ■ ■ , ■ ' 

f vale Si xt a ; “ Pntersuelunig iiber den Ban des Scbaedels von Moiiotrenien lind 
lleptilienj’ &itscbr.''f.Mx>rpb.'mid'Antln'opol.ii.,19(X), ' 
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that exhibit different haliits of nutrition should prove of greater 
service for the elucidation of plpylogenetie problems and taxo~ 
nomical difficulties than has liitherto been recognized. 

A similar shrinkijsg* of the postorbital due to genetic factors -.it 
preseiit unknown would appear to account for the disa.|>peara.nc(^ 
of that bone in the Theroniorpba. For clearly tiie suppression of 
the postorhita] cannot be assigned to any teleological rea.son, since, 
as lias lieen indicated above, tlie sepaiation of tiie orl)it from tlie 
temporal fossa has been reacquired— presninabl}'' to meet an 
evident physiological need — by entirely different devices in several 
orders of modern Mammalia independently. 
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8. Descriptions of t.wo new Lizards and a new Frog from 
tlie xiiides of Colombia. By (1. A. BoflexgeRj FJl.S., 
F.Z.S. 

[iieceivod Maroli 7, 1010 : lOwl April S, 1019. J 
(PultlisluMi 1>3' permission of tlie Trustees of tlie British Museum.) 

(Text-figures 4 ct 5.) 

A collection of lleptiles and Batrachians from Bogota and 
neigliboiirliood, sent to me for identification by Bi-o. Apollinaris- 
Maria. of the Institute) ele la Ba,lle, Bogota, contained examples of 
tliree new species, of which descriptions are here given. The 
types are preserved in the Britisli Mnseiim. 


A NO LIS APOLLINA RISj Sp. 11. 

Head nearly once and a half as long as Innad, scarcely longer 
than the til)ia; foreliead concave}; no frontal ridges; upper 
head-scales rather small, strongly keeleel : siipraorliitals enlarged, 
separated loy two or three series of scales ; occipital not enlarged ; 


Text-fignre> 4. 




can thus rostral is short and strong ; caritlial scales four; loi*eal 
rows five; 9 or 10 upper and as many lower labials ; ear-opening 
oval, half tlie diameter of the eye-opening. Body compressed ; 
■dorsal and lateral 'Seales' very small, granular, strongly" keeled, 
larger on .the' vertebral region yen tral scales ■ feebly '■ keeled, 
larger tlian "largest: dorsals', ■ ■Tbe..Rdpressed hi'ucl limb ..reaobes 
the eye ; digital, expansions' strong;; '25 la melte' under phalanges 
II and„iri of tlie fourth toe. . 'Tail cylindrieaI,',covered 'With sinall 
strongly keeled ' scales,’ its-' leng.fcli ,■ more.:' than' .twiee'dhat ;of,. Imad 
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and body. Dark olive a.bove and on tine sides, a fine 

Idackisli network ; Iiead and. a vertebra.1 band pale, the latter 
with nanrow trans\'-ei*,se proi'.esses; small round liglit spots on tlie 
sides and tail ; fore-ann, tiliia, an<l lower |)arts pale grt'en. 


Total length ... 396 iniin 

Head 26 

Width of head 17 

Body 80 

Fore limb 46 

Hind limb 81 

Tibia 25 

Tail 290 


A. single female specimen from near .Bogota* 

Proctoporus bogoten,sis, sp. n. 

Head rather large, with obtusely p<,>iiited snout and swollen 
temples ; limbs moderately developed, meeting w'lien pressed 
against the bod 3 ^ Frontonasal as long as l»road, as long* as and 
broader than tlie frontal, which is twice as long as tlie suture 


Text-figure 5. 



h 

Trodopoms hopoteuds. 


between tlie frontoparietals and ,a little' shorter than tlie inter- 
imrietal ; latter widening' posteriorly, nearly tlie same length as 
the parietals, wdiicdi form an oblique suture wdth tlie large upper 
temporals.; a pair of large oecipi tabs ;■ four supraocuiars, tliree in 
contact witli the frontal ; .nasal divided ; no loreal a series of .si.'ib'- 
orbitals three, iipp'er labials to ■belo'w eye.; .one anterior and' three 
.pairs'o.f'Taige.chin-shiekis, the first two'' pairs forming a suture,; 
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9 rows of sca.les bet^veen the latter and the collar ; 8 coll ai'-shi elds. 
Dorsal scales twice to twice and a lialf as long as broad, tri^ 
cariinite, foriniiig iin interrupted series across the back ; 31 scales 
from occiput to sacrum inc]asivel5L Yentral scales, except the two 
outer rows on eaeli side, as long as broarl or a little longer than 
bi'oad, ill 10 longitudinal and 23 tra.nsvei’se series. 32 scales round 
the middle of the body. 5 large pneaiial shields (|-). 6 femoral 

pores on each side. Tail thick, scales as on the body, liut dorsals 
shorter ainl ventrals naiTOwer. Brown above, with five black 
longitudinal streaks beginning on the head ; throat white, spotted 
with black ; belly black, with small white spots. 


Total length (tail reproduced) 115 nun. 

Head 13 

Width of head 9 

From end of snout to fore limb 20 

„ ,, vent.. 60 

Fore limb 16 

Hind limb 19 


A single male specimen from Bogota. 


HyLIXALUS GRANULIVENTKLS, sp. 11. 

Tongue distinctly nicked behind. Head as long as broail ; 
snout roiincled, projecting lieyond the mouth; canthus rostralis ‘ 
distinct ; loreal region feebly oblique, feebly concave ; inter^ 
orbital region as broad as the upper eyelid ; tyoipanuin distinct, 
half the diameter of the eye. Fingers moderate, first and second 
equal, tiie tips dilated into small discs ; siiliarticiilar tubercles 
■well developed. Toes lialf-webbed, the web extending as a fringe 
to the discs, which are larger than those of the fingers ; siib- 
a.rticnlar tubercles feebly prominent ; an oblique fold on the 
distal half of the tarsus, extending along the inner side of the 
first toe ; an oval inner and a round outer metatarsal tubercle. 
The tibio-tarsal articulation readies the anterior border of the 
eye ; tibia a little less than half the length of head aiKl body. 
Upper parts smooth, with a few small, feeldy pi'ominent warts on 
tlie lieaxi and back ; throat and belly strongly granulate. Upper 
parts and throat blackish ; belly and lower surface of limjis 
wliite. Male with an internal vocal sac. 

From snout to vent 22 millim. 

A single male specimen from Bogota. 
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9, A Unique ('"ase of Asymmetrical Duplicity ' 

cikis ' as ipn metros) in the Chick. By Noel Tayler, 
B.Sc. (LoncL )*. (From the Zoological Departiiieiit^ 
Usiiversity o£ London, University College.) 

[Received April 8, 3918 : Read ALiy 13, 1919.] 

(Plates I.-lII. t and Text-figures 1 & 2.) 
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I. Iotroductory Note, 

The following paper consists of two main parts, firstly the 
description of the bhtstoderm, and secondly a cliscussion as to its 
mode of origin and development. Its bearing on teratological 
problems is also very briefiy considered. 

Hitherto little attention lias been paid to the a-bnonnal products 
of moiqfiiogenesis, largely, no doubt, owing to the scantiness of our 
knowledge of the causal factors of development ; nevertheless, it 
would seem that, in view of the important bearing that tlio 
abnormal must have in, the.Tnterpretation 'of tlie, normal,' itfis' 
deserving of more attention 'than Jt. has hitherto received.'. It.'was 
thought, therefore, that it Blight be quite worth while to take 
such a case as the present and subject it to a somewhat detailed 
consideration from two aspects, Fii'stly, with respect to the 
morphogenetic problems which it might itself present, considesed 
in relation to what is known of tbeiactors of normal development, 
and secondly with respect to its own bearing on our knowledge 
of the latter and on some of the general problems of teratology. 

* Cornmunicaled hy Prof. J. P. Hill, F.R.S., F.Z.S, 
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I liave been unable to find any described instance of any 
blastoderm closely resembling it, and it a.ppea.rs of some interest 
in coniiecbioii with several morpbogenetic <;[u.estions, in particiity 
witli the problem of the, factors concer.ne<l in tlie ea.i'ly develop"- 
inent of the anterior portion of the embryo n.nd a, Iso with tha,t of 
the localisation of the prospective embryo upon t!»e blastoderm. 

It also lias a bearing on at least two teratological problems, 
the inode of origin of double monstro>sity, a.nd the na,tiire of tiuit 
particular and little studied type of duplicity in wliich the two 
eoinpo neats are iinequally developed— the Diiplicitas asymrnetros 
of Schivalbe. 


II. Desciuptive. 

Tlie Morphology of Blastoderm E, and the eml)ry()nal formations. 

A. General appearance of the JUastoderm ami orientation. 

Tiie blastoderm described in the following pages was very kindly 
placed at my disposal some time ago by Prof. J. P. Hill, F.R.B., 
to whom I wish to express my thanks for his assistance in i‘eading 
and criticising this paper. When the blastoderm came into my 
bands it was in an unstained condition, and after being stained 
witli borax carmine and examined as a whole mount it was cut 
into serial sections for more detailed study. 

Unfortunately I am unable to state the time of incubation, of 
wliicli there is no record. 

In the first place I shall give a brief description of the gross 
morphology of the blastoderm, and then after reference to tlie 
structure of the lesser rudiment and to the relations of the two 
embryonal centres as determined from a study of tlie sections, 
shall proceed to a description of the morpiiology of tlie greater 
embryonal rudiment, 

PI. 1. fig. I is a reproduction of a- photograpli of the hl;isto(loriri, 
which it will be seen is oval in s]ia[)e, 12 mm. in length by 7 mm. 
in breadth. 

Situated in the median Iongitudina.1 axis of the lila.stiodei'm is 
the more completely developed formatioii, wJiicIi will iionceforth 
be designated as Rudiment a or alternatively the greater or 
major embryonal formation. It was foimd to possess 17 pairs of 
mesoblastic somites, and is normally developed as regards its 
posterior region, 

In PI. I. fig. 3 tlie abnormality of the anterior region, whicdi 
is chiefiy evident in tlie position . of the anterior intestinal |)ortal 
and in the condition of tlie Fore- Brain, is apparent. 

In the anterior prolongation of the long axis of Rudiment a 
and situated rather over 2 mm. from the anterior limit of its 
Fore-Brain, is.;, tlie .lesser or minor embryonfil-ioiaiiiition 'wlfixdi 
will beplesignated in the.sequelas Eiuliment /"3 (see, PI.. ■ I, fig, 1), 

' .This lesser "embiyonal , formation, may be concisely'' descri lied a s 
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a primitive-streak-like rudiment, ami its longitiKiiiial axis as 
defined by its “primitive grcoYe ’’ is, 'with reference to the con- 
tin iritioii of the longitudinal axis of Rudiment a, bent to tlie 
left at an angle of about 30^. 

Between tlie two embiyonal formations there runs what appears 
ill the wliole mount as a more darkly staining strand (PI. I. fig, 1) 
which will be more minutely described in the sequel. 

Tlie longitudinal axis of Rudiment a will be used as a basis 
for the orientation of the wdiole blastoderm ; thus, when we speak 
of the posterior end of the Rudiment jS we imply that portion 
of it situated proximally or nearest to Rudiment a. 

B. Detailed description of the relations of the two Embryonal 
Formations and ike structure of the lesser (Rudiment /3). 

Reference may now be made to the structure of the lesser 
rudiment, which is more properly described as “primitive streak- 
like ” than as a primitive streak. 

It will be seen from the figure that it consists of two main 
parts, a rather diff'use and somewhat darkly staining oval area, 
and tlie more deeply staining primitive streak proper (PI. I. fig. 1, 
Rud. /3) with its more translucent primitive groove. 

Tile dimensions of tlie dark oval area, which the sections show 
to consist of tliickened mesoblast, are about X 64/x, while the 
length of tlie primitive groove is about 28/,£. 

PL II. fig. 2 represents a- section of Rudiment fi in the region 
of the primitive groove. It avill be seen that it is quite com- 
parable to the sections of a rather advanced primitive streak. 

The three primary germ-layers are well defined and separate 
except in tlie region of the primitive groove” {Fr.g ) where 
tlie ectoderm and mesoderm are in continuity. One receives the 
impression from these sections that there is, in this region, a well 
mai*ked |.sroliferatioii of the median ectoderm as in the normal 
primitive streak. 

Peiipherall}" tlie mesoderm splits into somatic and s|)lanclniic 
layers on either side (PL II. fig. 2, Somnnes., Sp.mes.)^ rlie coelom 
thus formed being portion.s of the parietal cavity. 

Tlie median un split mesoderm extends back from the region 
of tlie ■* primitive gi’oove ’’ for some distance as will be seen from 
Pi. I. fig. 1 ; in section, it is seen to become free from tlie siiper- 
ini posed ectoderm, and this fact suggests the question as to 
whether or not we might lie justified in regarding it as of the 
nature of a head -process.; ' If we. are sO' justified ..'it would become: 
necessary "to regard Rudiment ft as^olnentate(I 'in... the reversed: 
direction do. Rodim ent' ri,'. i. ;the^ two embrjmnal .formations 
would' be.' placed .liead to ; head. (->■<—)„ 'and .not, .in'" thebsa'ine 
dire'ction,(-~> " ■ b. 

■It, may he noted that cases have 'been. 'recorded of "'two. opposing'' 
'emlmyonal formations, placed upon .'a 'siiigle' germinal' area. . '.Such 
a ease wa.^ ilescrihed by ,, Mitroplmnow,('(8),'' in , whicli '.the .tw'Q,' 
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eiril)i"y<>Bf'i.l riwlimeiits were re|)res0iit.e(1 I'jy Iavo ;strc‘aJvS 

a Iniiit equally (levol(:j|HMi ; wliile other ;in(,l «»i<.'ler .s'tu.g'eN have he<«a 
recioriletl by Kacstuor ami others (6, 7). 

[jmler the eirciiuistances however, the hoes not. siMUii 

one of grea,t nupoi'iaiicej and it seems better to refrain froiii any 
fieOnite dec^ision as to tiio orientation of llodirnent fl. 

No striudmre seems to lie pia'^sent whirdi ea/n {imloiihl.r'dly hi* 
layga-rded as a. “ pri:Jiiiii\'*o knot/’ 

W'e may now turn to tthe m<"n.‘phoIogi'eal rela.tionsljip-s 'of 'live 
two einl)ryoria! forumtious. These two sl.ruc^taires cK'ouJwin.a in a 
sin,e;lc3 l>la,sto(]erm, the tliree |)rimarj gerni-i?iyers eaeh aan'l 
tiiose of tlie extra, emlaryonal ]'K..)rticu,i of t'lu3 blastoderm, ai’e <jf 
course eoiitii,.iri.o!is each with eaeli. It may a.ls^» 1 -h 3 notiissi tiia.t, 
whilst tlie sinus termiinrlis is perfeetly rei^'ula.r in ositline, tht.i area: 
pelhu'ida shows signs of di\\i,sion into tw<a regions of gresiU,*!* tra-ns- 
p}ir<;a,i('‘y (s«a:} 'PL tig, 1) in ridation to th.e two embryonal hrrimi- 
tions, since tise tdood islands *i>f the va.scular amta.m <!on,ceninited 
somewimt in the regions posteriorly am.l |>ostc5ro«hiterally l:o 
limlimeiit /k It is of more imi'iortantag liowever, to ilnd tlmt 
tfiere , is what may l)e di^scribed as a, delinit.ely <iif.lei‘en tinted, 
'mor|>ho!ogica.l eonnoction betweeirtlio two ainbiyima,! fmanations^ 
viz., the rather da, rkly staining and irregular stnintl whiedi in the 
.|.>hot..ogra,[>li of tlie wliole inonnt (,Ph L. fig. 1) appears tf) run in the 
i<')ngaxisof the hlastodorm between the two emlayonai. rudiments# 
'In the sections tills i.s, found to consist .of -a, narrow ami somewhat 
irregula,r liaml of unsplit mesotlerm, thicker and 'broader in tiny 
region of tlm ,l:lnd,iment fl ami liocorniiig .more . tenuous a, ml 
irreguiaj* as it comes into proximity to liiuliment m 

its somewliat irregular -HX-id broken appearjiiuay in tlie wi,H>h^ 
i,nount is seen from the sections to msult from the pr(\sem*o of 
vessel-like lacuiuc in its substance, spaces, however, whicii are 
<h»void of blood eoi'|ms(des. 

On eitlu,vi* sidey of this median strand the Triesod,eriu splits intvo 
somatic and splanchnic layers, a.nd it woukl se<nu that, tlie (‘Xt'rie 
embryoiml (Hclom .situat(‘d laterally (o liudiment /I and tti tin* 
mesodermal stra!,id ■ is conti,nuous with the pariefal e<c|oiu ^d’ 
limlimeiit 

V. The lifytpholotji/ nf the f/rmter hlnibrjpnul ihinufiiitrii 

( Kudiiuent a)* 

, ■ , .Prot‘eeding to a. consideration of the sfrructuro of Kudimerii o', 
the inorpliology of the po.sterior region may- be lir icily dismisscil 
as it is tlmt o,f 'a normal embryo of ,17'somitt:;s, PL ,.i, lig*,d and 
text -tig. I represent a seiHiu'!iagr{aurnat;.ic,tigiU*e of tJm morphology 
(,>f thea-nterior region, while inuvsverse Kcctions tiiroug'li the mo!‘e 
i.mportarit region-s are shown in' Plates I„l. aiid .1 11*. tigtc 4 & '5, 
priie |,)ositious' of' these trausvau'se seetions iiro, indiiiaUa.'l in text-* 

... •. ■ ■■ 

' iyin sectipn'I), p. 91, is, given, a conciHc snmniary .id’ the luoi'c im- 
portant morphological abnormalities wdneh <KH*iir in liudumuitfc 
.and this is subdivided inti) foin* categories, viz., iluise aOecfting 
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tlie geiienU I’H’oportioiLs of head, the nervous system, the gut, the 
va.scula.r 'System, ccelonu 


Text-hgure 1. 



ji. TJm general proporiions of the (mterior end and its relations to 
the extra-einhryonal portions of the blastoderm » 

'.Lliere is a complete absence of any anterior amniotic fold, as 
is shown in the sections, FL IIL fig. 4, E 1 and E 2. The lateral 
limiting siilid are fairly well marked (latd»suL), There is no 
head -fold and consequently no anterior limiting siilcns; the ecto- 
derm of the anterior end of tlse head of the embryo is continuous 
with tliat of .tlie blastoderm . immediately in front of the head 
■without being ;recurved l>ack under the latter, sons to delimit 
it from tlie blastoderm as is normally the, case at. tliis stage of 
development. 

Whilst the cranial ilexiire is, in a normal chick of 15- 17 somites, 
wellqna.rked, co,usisting of a bending of the antero-posterior axis 
of tine head, and there lias -also occurred its partial revolution 
about the dorso- ventral longitudinal. plane, PL IV, fig. 3 i,ndicates 
at. once tliat tire antero-posterior axis, of' the head of Eudiment ,.« 
is perfectly , straight, . while, the- sections ..show that there ,.is' little 
sign of any rotation (.FL III. .fig. ''4,. E 1-E 5). The slightnbliquity 
of the dorso-ventral .plane,, .w.liich-' is S'Cen' in'' .section E4. (fig.,, 4')," 
is .'in, the reverse rlirection to „iio.rnaal,,'and is , mo -.douht ', 1/110 con- 
sequence of -''the '.'m,o-r.phological,asy'mm,etry of the head, which 'has, 
yet 'to 'he 'described. ' 

,''Eef,erence' must ''now be'jnade ■■■to '.the general dimensions, and' 
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|)rop<)ii-iorjS r>r tJio hoad, IV'atoro.s uf ruosi^h'rabh* iral 

iiiheresiu PL 1. 1 and d show uadi udtai ua? nuiy Lididly 

cliarart.orisv"*, as iJii! sluarPinss td’ linad, atul t4ii‘\" iiu tiMa; 

f*inj)iia.sist 3 i.hn fa<*tf iLai in Mudiniriit’ u tha Lanin {day 

tlio ini|,iori;;uii [Kirl; in navuldint^ P».o gonnfn.j nontniii’s <d’ tlit' ItornL, 
whit'll i,s tlie c.aso in thn nonnal n'hink, ?ind wliinh is la r.:4'tdy 
t! 0 i)S 0 i|Utaii. njion the considnra.Li<MUintvd.h>ti *>1 !Ja,‘ la’isiii trsinics. 

ddiis aJ:»hi'e\' ill lion of (.ho :in(3.?riur rtsyinn <d’ IviiiliuM'ii!,. k i:-* ■‘lot* 
l;o two nniin cansos, viz., f'Jio undor-dcvadopiucnt td’ tin* Puia*'' 
llrain a.'itd, tise condition of tlM* l'«r’a.i’t arnl Laao-yott, 

.l.n ttie norniai, chick of 1 G--1 7 stsmit.os the anltnior inf csi'!!ial 
porlnl issituutod some distjince |'>ostcaioa!y to iias andiian/y vasiclrs. 
In iltclinieiit «, on the taml.rary, the antciiiar intc.slinal |'ort,:d 
is a.ntcrior to t/iiese (PI. I. ilg. d and id. iL hg. h. li 8,7. and 

Now it', is ol'ivious tha.t tn.) ilescrilic the finds ;it.t this wjiy i.sr<i;ally 
to l,)«3g the <]iie.stion, for one is assrnning that- tlie a.ndit«>ry \'esictcs 
n.ro norrmi'l it! position. 

An ah.eration in th(3 n‘1jdd.ve positions yd' iinditory vesicles and 
intestinj'vl portal rnig'lit rcsnlt 'cithiO' from an ii.linoi’iiial fieveli'dr- 
11 lent of' the l;irain'(for the auditory ■veshdes .an* 'noamsilly plncial 
in relation to tlie neuromeres of the liii'iddn-ain) or from an actual 
<lis|:)laceineiit ■ of the anterior intesti'iial portal ('/. c,,an' rtiidt-r m* 
(:narr-developir''n.ent of the'fore-gnt^),. or it might- Im assoc iat-«„*d W'it-h 
a. coinliination i>f hotl'i these fa.ctairs. 

By (‘0'nrpJii‘Lson of tlie ni('aisin*einents <d‘ llm'liincnti o with thosi* 
of normal em,l.iryos, it seems clea-.r tliat in '(,he ea.so t>f tdic foiaaei’ 
each of these fmd'.ors plays a part in the production of tho 
conditioii described. 


Measin'emeuts of Normal Endayos, 

No. Kilt. (Lotin’th lht‘u;,0l» 

l)t‘8ig‘j:uitioii. 'SonnU's. Length. ■ Ant. Kml Aiul Vvs.) Ant. 'End ' A. Id*.,’! 

K1 IG 5*5 in an PGnmn IM mm, 

N"2 ;1G G ’ mm. P5 nmn i!"! mm, 

N '3 '15 C> lunn 1*4 mnn PlHinin 

’.N 4 17 " G mm. 1*4' mm. ■ *i mm. 


Mumn of Aleasnremciits «"d‘ .Normal Emhryos. 

5*G mm.’ I’4'7 'mm. 3'iri man. 

(nearly) 

Mc^asnreinents i.'dPEu'd''>ryo n of Blastodc'cm .E. ■ 

IG G mm. P'lnni'n Pil '.min.. 

Theso rri (last ir<',4'ne {.its are re|irodii(.'(M,l, afio'^'o, a.f'id f.hiy' .'rccp'o'ce 
hnt little coimnent. 'Phe nnmn of the measirrcmmits taken 
the extreme anterior (n'Hlto44ie -idano of the auditory vi‘sl(di‘s is 
ji'Lst 'rmdei* i'*5 mm., wdnle, the ■mean .of' 'the 'measi'!rcim''mts from 
theai'iterior’end to the anterior rntestinal' por'tni i.s^ 2*02 mm. 'In 
tl'ie case of R'udiment'a .tlio ■former.. nieinsvn'.-’en'Krrit m 1*3 iirnn^ t,In’» 
latter 1*2 mm..’' . ■ ■.■■■■■,.':, 

liem*© the intestinal ,|>ortal. A a sltnatedmtO'' less than *8 'min. 
more anteriorly tl’ian in ’■.the' i.a''irriinJ..'’^eriibryrs'W’4''iilc the Icngtli r'lf 
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the lieail, as (loHneil l>y the distance between its anterior einl and 
the aiKiitoiy vesicles, is l.)arely '2 muii. less than noririal. 

it is tlierel'oro clear tha.t tlie a.hhreviaiion of the liead of 
Kinlinient a is l;u*ge!j jipparent, resulting from the abnoriaallj 
anterior position of the intestinai portal ; Imt is in part real, 
since the head, as more strictly delined by the }K>sition of the 
a.iiditoiy vesicles, measures *2 inm. less than normal. 

1). 77ie 9iervms sj/stmn, 

ddse nervous system is, posteriorly to the a.uditory vesicles, 
ii<:)ruial, its development only becoming abiioiinal in tlie 
anterior 1 ‘egion. 

All the chief divisions of the brain are cleaidy recognisal:)le 
(PL I. iig. 3 ; Fhs. II, & III. figs. 4, 5), and the liv^e neuromeres 
of the Hind-Brain are quite distinct. Cranial flexure being 
absent, the neural axis is, of course, straight. 

The degree of al)noi‘mality inereases as we |3ass postero- 
iuiteriorly and is greatest in the Fore-lh‘ain. Tins abnormality 
is of two kinds: firstly, a general under-development of the Fore- 
'Brain, and, to a less OxXtent, of tlie Mid- Brain ; secondly, a. 
definite bilateral asymmetry of the Diencephalon, evident parti- 
enlarly in the optic evaginations. 

Tlie i\leseii(*e{)halou a|)|M‘ars somewhat C(>!nf )resse<l in the 
sagittal plane. Tim Telcmcephalon is very small a.ml its cavity 
relativelv miinite. (PL I. fig. 3 and PI. 111. tig. 4, El and E ‘i, 
:7V?/.). 

The iisymmetry of the Dience}»lialon was a. striking feature of 
tlm whole mount (PI. I. (ig. 3, Dlen.) which gave the iinpressiou 
that tlie right optic evagiiiation is entirely wanting, tlie left lieiug 
1 ‘ehitively well de\'eloped and jdmost making contact with the 
ecrtodei’ii!, lieference to the sections through this region (1^1. ILL 
iig. 4, E 3 and E 4) shows tha,t the cavity of the Dieuc^epiialon is 
extremely irregular in shape. The left optic evagination is well 
ma.i'ked (I op.). I1ie Dit'nceplmlic wall in the corres{)(>iidiiig 
|)osition on tlie right sitle shows no siicli definite evagination, 
tihough dorsO“lat(M‘idly arid \'entro-lateralfy it is fient ouinVards 
somewliat suggesting commencing evaginations. more dorsal 

outlivdging, which is the larger of the two, wovdd seem to re|)resent 
the right optic vesicle, lint if so it is veij inucli h^ss developed 
than the left, tim lirain in t-his region being markedly {isyniinetricid 
(Cig. 3).' A, m('M'Iia.n vanHal dowiigrowth of tlie (licnceplialic floor 
is well marked even in tlie wliole mount (fig*. 3, ivfdep ,) ; in trails- 
verse section (Og. 4, E 4;, infdep.) it is seen, to a|ipi'oximate to a 
media-n dorsal tliiekening of ,tl:te., gut-entoderm. ..It is .prcibalily 
infinidihubrr, in nature; -Further anteriorly.' tire floor of tlie 
dieneei 'dmlon Irecomes very Thick. (PI. III. fig.' 4, )E '3,). ' 'A' 

e, '71he . 

Owi'ng to the anterior positloii .ofTlia'iiitestinuL portrilthe fore- 
g'l'it'.is rchitl\'ely 'very ■ short. ; Tlrrougliout its !e!i.gtli'it''is .dorsO“ 
.veiiti'Jilly . ct'i'iiipresseih' ■dlmv'.l'iynid.. .poi'ich: almost makes .■ contact 
with,, tlie ectoderm' (, PI. .11,. ■■fig.'.,5, E 7,. ' 
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Tim (‘Ol'uUtioii A'>i- the aiiteriox’ |)or{'.iot'i of tlie gid'; i« of extroirie 
interests o.ik! herej jis jm, tlie ea,so of the other ivrga^repriiiiorilia., 
OeviJitioii from, tlie normal is ve.ry gi*ejit, 

111 i,i'he first ph.ice i« lio fie the a,pparent fthsenc^e of any 

sign o,f‘ a.ii ora.l pisite, the formation of wliicFij in ivho alisimeo of 
any head-fohl, is of course impossible. The gut is riumtrica.ble 
hy of its e,xtensic,m foinvard to tlm precliordal r(‘gf<as (.s<3e 

FI. I. fig. 7 F). The anterior extremity of tlie elioiala eomt‘'.s into 
relation with the <iorsaI wall of the gut, which laivtcvr thou rtlects 
contact with tlie weHaleveloped infundibular downgrowtii of t,he 
l>iencep,lialoi:i (fig. '7 B, 7n,/h:%).) ; this contact extends for some 
<lista.nec, tliroiigliout whicdi the inid-dorsa,! wall of t'lm gut i.s 
iiiarkeiliy thicivciied, showing some signs of cellular proliforatioiu 
Tlie most surprising cir(aimsta.n(,*e is, lu.iwever, that in front of 
this p(.)int, at 'which one wouhl expect the gui:. to ter,min{ito, it 
extends for a considera.hle distance veutrally to t,iie TffleMc'epl'la.Ion 
(,F1. .III. fig. 4, ,E 2, and ,FL 1. ,fig. 7 .B, AM-i.e,H,F.(L)^ fi’(„un wliieh 
i,t is separaficd by a., large vessel '.fornierl by tlie 'union of the two 
apparently d,orsal portions (.>f the inandihular amdm? arclies. It 
is only in ■ tlie extreme a'uterior region of the Tele'iicepha-lon 
(Pi. I, id', fig; 4, K 1) tliat the fore-gut has disappeared. 


d. Heart j vascular si/stern, and mlom. 

The' I'leart, as see:n in tlie wliole m(.mnt, is (4m:ra,,cfxa*ised l:i}’ it»s 
i*elative shortness and broadness ( 1’,*]. I. fig. 3, Hi,)., I' t p'resenis'an' 
<,u:it'Wfrrdly-(.lirected convexity on eitlier side, '.rite .sections show 
that, the 'two ein.loeardial tubes iiave completely fiiiled to fuse, 
a'ud that tliey are, for the greater part of tlieii* e,xtftiit, 'W'idely 
separatied. Only im media, teiy in front of thci aiiterior intestinal 
portal do tliey even approximate i'n tlie .i,ni(',h‘li'Me, jind even here 
no fusion, sensu, strkto,, luis occTirrerl, l'*he riglit l"ma-:rt-d,i'u]:>e is 
somewliat, shorter, ami for the greatm* pa'rt <,if exi,-cuf. it,.rt 
<hdi'niete,r' is cii'i'isidoritlily l(,‘ss tlu,i'n fi}'ia,t of the left ('PI III', fig. 5, 
E5, and PI. IL lig. 5, E'b). 

It will lie seen fhat the <‘onditi<',m of the heart rese'rnl'>h',‘s "that- 
wliiidi .is sou'ieOmes descrihed. in a:n otherwise I'aumml cliick un<',"lm* 
the name of douhled'ieart,’^ and whicii was elueida'fed byOamille 
'Darest.e (2), wiio showi’^l it to j.*esult from t,he failure of t',w<'> 
heart-tubes to fuse as .normally 0 (,N:*urs* 

■Tracing tlur hea,rt'-tul'K,\s antor,u.U’ly tliey do not fusi.i I'jc'uc^ai'.l'i 
the ventral wall of the gut to form thfi v^entra,,! aoi'ta, as .in the 
'normal cl'iick, but in' the regiori of tluyinfnndilmium, \vh,e',rt3 they 
!ia\"e lieeo'ine very s'mall, tl'iey liecto'ma t!ontir„i,uoiis laterally" with, 
two .laige, 'Vessels lying on either side of the upper surface of.,t'l'ia 
gut (as will he seen in the secpiel, it' 'is probable tlml:. "these twi'i 
ijorso'-ventral vessels rt'irming on either side of, t,l,i© 'gi'it are ,i"H">t 
morphologically, the, mandibuhm ar<dies.as one,'w<',n,'dd at sight:. 
suppo.se),., ;''■ 

A ute'rio,'rly 'these .two .vessels (t.he^ u'ight" '("if wli icli" ' .is : t',.'l',a' li:i'rger) 
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|)iis.s the median iiifumlilnilar-gut junction (E 3) and fuse 

to form a Ijvrge median aortic space lying between the Telen- 
(‘.eplialoii ami tlie precliordal px*o]ongation of the gut (PI, III, 
fig, 4, ¥i 2^ Aiit.aor.Sp.). - Posteriorly the two vessels (PL IIL 
fig, 4, E 3, ILLat.tmrMp,^ L,Lat,aor,sp,) become continuous with 
t.he dorsal a,ortm (Eh^-EG, ./A>r.d or,), which pass back on either 
side of the eiiortla in tlie normal manner. 

Idle inyocardiiim is characterised by its widtli ; in front of the 
anterior intestinal portal there is a ventral myocardial septum. 

With respect to tlie pleuro- pericardial cmlom, this is remark” 
al)]e for its extreme forward extension immediately beneath the 
embryo, the lateral amniocardiac vesicles opening into each otlier 
ami forming a median ccelomic space which extends in front of 
the anterior limit of the embryonal formation proper. This 
forward extension is permitted by the absence of the head-fold 
(PI, in, lig. 4, El and E 2, xlui.p.p.c. ; text-hg. 2^ Ant.p,px,\ 
anrl in tlie serjuel it will be seen to be a point of considerable 
morphogei i otic sign i ficanee. 


Text-hgure 2. 
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Som, 

\ 

AntJppc, % 

'I'rjiusv till! cxtivine autt'rior reji.'ion of embryonul 
formation a. 

IduMixplntmtiou of Mtors 

IL i}f the prlnelpid liiarphologuml (ihn(>rmxditles of the 

greater hhnJynpmal IhrnmUon (Iludiment a). 

,A. EtnieraJ ' |)rc)porfii<:)us of anterior region and itKS relations to 
tJu3 e,x:i,rii-(‘n;i},)ry<>nal, portions of tiie blastoderm. 

L Adiseniar of tui anfcrior amniotic fold. ' 

| ,L A bHciice of a heaiLfold: ■ 

III', A.lmajtXMif cratiisdflexure. ■. 

IV e Abbreviation of 'head 'proper a, s iiidicateil by tlie distance, 
be'l,w<*eu tiie anterior md a, ml the plane of tlie auditory '■ 
vesicles. 
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MR, 'rAYlRifl. ON A CA8!i OF 


I']. iiei’voiis 

I. SniM.llru's.s aini (’ourpros.sion of the aof<M';ior two «l i\'’isi«'vns 
of tlu> Ijroi'i'V, tho 'rt‘louc:*i:‘{->!j,M,l(ni nu<l tlio ni«‘i'HT*|ot.’ilo}9. 

IL Jleducvtiou of the ovaginatioo tnj iJiv* riolit. shl«^ 

(1 'IFlie gilt. 

I. j.t.s s'liortries.s in eonsoqueuv’o of tin^ psisitioii of tiio 
Mil [ er lo V in tir?st i 1 1 a. 1 j >o rt 1 1 1 . 

1.1, ,A,ljsf‘n(R:> of a.ri oral j'tlatt.o 

1 , 1,1’. 1.'iH'ckeiiing and iiroiifi.oYitj'o'n of o'n.iunloni! of the guto'oof 
eootiguous to the iurundihuhno. 

I \o Idle afmonuai jvrocliordnl proloogatioo of the gut. 

I), .ilea.rt:, vaaeular .sy.steiiu and co'loni, 

I. No fusion of heart'-tuh<'\s. 

1.1. Hum 11 size of right henrt-tudm. 

,1 II,. ,,Medi.'M,i, .'i,(vrtie s['»a(*e heiu.'ath ilu,^ IVleiieepha ion. 

.1 . W i d f 1 1 1 o f I H:‘ 1 ‘i ca rd i m n . 

V. .Aiiterioi" oxtensic.in in iniddine of |iieiir(,i“|HnM‘ra,rd,i{tl 
(‘o.loilK 

.1:1.]', 'Discussiox. 

Part A. ;77oi Fm'imifjou u. 

It wmdd apjiear Jidv’isalde, lu'fore prooeeding to a eonsiderio 
tiion of tiic^ ultimate origin d>f the two emhryomd rudiuiiurts 
upon this blastodeiau, to disciiss in, some detail tlu' morpholog\’ 
of' E.!:nbryonal iEormation «, tlm more com'i'ileiifdy di'vttlopiMl <,d' 
tl:ii‘ tw(,) ..rudiments. 

Hiud'i a' discussion \vilb .1 bel.ieve, result iti fjririy ilr'nnif.i* crun^lu™ 
sions as to the [irimary factors r<:‘sp<>ns)l),l('‘ IV.u' i.la* aluiontm.l deveh- 
0 |,),me'nt of .Uiidinierit a, and indirectly !-<■) tbe caUKos rc.sjiou.sihle 
for the pi'osence upon the Idastoihu’m of tlu' semmd f<huhryon;d 
limlinumt (/]), 

ddu.‘ro itppeivrs t<> .nie {tnij'de'justitteation for tie* \lew' tlia'I- many 
of,, tbe ■ si.l'Uio,i,u!ia/lities <,>f Rudi.ment a, par'tieuiariy ttio.se atli.H'f.ing 
t lie va.s(u liar systoiii aiatgut, are seconda.ry, in f,J)e smise that 'tia-y 
a,,m conseijaent upon a.n, inhihition «,.d’ the mnana.i dev(do|"uuent of 
' the ex,tr(a;u6 amterior portio'ti of Pa* emhryo, in partimdar of t.he 
"niednllary |,ilate region. 

Ebr this, .abnormal arrest of the growth of the jinterior' region 
of' tlie' miM'lul'lary plate the ■only a.de(|uate OKpha na'tii.ui \vt,'Mth'l 
appear t.n be tlu^ existenee of some geri'iiinal defeet.;^ U'hiett .vvriuhl 
tluuT'lVire bo the jad'mary modi..fication, iii A,be ,se'i''ise. ■i,rHli(''a,.tf,a,'l 
a..bove. 

Idmt this is inibiaul the .<:auS(t sianiis- tlie /ois^ vimv coitsisieiit 
whh the oemirrema'* of' ll.'ie,;.f()l]o\vir,ig, ',a,,ln'io:ri'i'ia.li'tif,*s, a.f!f,'M.:*tin.,g :,t'.]'i,e 
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nriterior [iDrtionj |;>a.i’t.ici'i]nrly the rHoclullavy plate region of the 
embryo : 

<0 Tlic abs(»n<'!c* of a, tru<‘ head-foM. 
b. ,, 5 , a.ii aiittahur uiiiuiotie 

e. ,, 5 , 5 , cranial (iexiir(\s. 

d, Idle sbortueHvS of tlio ]»raiu, resulting iiiaixily from the 

riiuler-developnient of Tolenceplialmi and Diericephalon . 

e. Idle cmiditioii of the optic vesicles. 

Tlie assiunpiioii will therefore be made in the following 
pages that tlie primary factor responsible for the abnonnal 
development of Rudiment a was tin's abnormal arrest of the 
growth of tlie a.nterior portion of the mediillaiy plate, and the 
a.ttcm])t Avill he made to demonstrate how the other structural 
modifu^'itions are necessary Imt purely secondary consequences of 
this initial disturliance of tlie ‘‘causal harmony of development’’ 
(^Drleseh), 

1. The tmriditkyii (yf ^ 

In the iirst place, we may consider the condition of the fore- 
gut, particidarly with reference to the anterior position of the 
anterior intestinal portal. 

It may be recollected tliafc in the normal chick two main 
fiictoi’S are responsible for the formation of tlie fore-gut : — 

1. A. definite fomvard growtli of the lirain. 

2. ddie backward growth of the ]>osle.rior margin of the 

splanchsiophniric head-fohl owing to pleiirii-pericardiai 
codouiio expaiisiiin. 

It is generally agreed tliat the initiation of fore-gut formation 
is due to the development of the lieml-fold, whicli latter itself is 
due to the more rapid growth of the anterior part of the 
medullary |'>la,te. ' 

With regard to the precise importance of these two factors 
there has been considerahle difference of (>pinic)n, and it may 
imw 1 x 3 accepted as estahlished tliat the, mecdutnism of fore-gut 
ft.irmatio'ii d'iO‘oi*s considerably ■ in the 'variotis groups, of verte- 
bra.tcs. With regard to tlie ■■condition I,ii ' the ,'cliick' ■ eiiihryo,' 
Il(,il,iinsoT'i (13) 'coiisidercil that the former hietor was tliati mainly 
if !,!i()t solely operati\^e. Other a-ulhors (Graper, Rouvicre, 4, 14) 
I'lavo contended til a.t tliero occurs also a backwa.rd growth of, the 
a.ntc}’i('>r iritesilnal po'rtal, and it may he regaixled m established 
that under noi’mal conditions both these factors play a part in 
, the formation of the fore-gut 'in tlie 'cl'ack, (a view '\yluch' it' w,ill 
lx,}, seen is supported by a, consideration of this emliryo). O'ti tlm 
otiicr ha'iul, 'in i.he ma.rsup,ial IJasyimis^ Miss Parker' (11)' has'' 
shown tliat the sei^ond factor plays a far, more, fundamentf'd ' role. 

Bince in the major rvulimentof blastoderm, E tlm former factor 
was largely al'Ksent, ’it is. not surprising tlmt a conditi(,>i'i, of 'afhiii'S,, 
has arisen {nuilogous in many iM^spccts with that in Daei/ums^^ 
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whore, joicoriliDg to Miss Pa.rker, the iiiitiijit.iDii of liejol-foM 
format.] on is rlne to tlie itnnviiril growtli of the l')i‘a.iii-|>lat(a whilst:, 
t.he e:x|»aiision of t.he periea.r<.linm is the imu’n :fac'tor r(*s|,toiisihli‘ 
for t/he laxt.ensiorii of the foi-e-giit. 

A, feature \viii(*h is of tn:Hlouhte(1Iy gi'eat interest is i.hat in ;m 
einl'tryo in which thcTe CJtn have Ijeen vtay little {ieti\'e forwarrl 
growtii (h e.y in €ontra.“(listiiie>tion tt) general <n* intm'sfttial 
growiJj) of the inednllary j>late, reijrtivnt}' to the line st‘{KU*at.ing 
embryonal amd extra --einbiyvonal are.a,s, \\'lh(‘h notably llobinson 
eonsidercrl as the ma.in factor eojateriKsl in fore-gnt foianiititm, 
tlno’e slsoulvl lie prescmt a well*-ma.rke(l gnt (txisnxl’uiij (niieriorlff 
•ap to the (interior I hoi. it of the 7Heoiui/Ji(don, 

That a, trne hea.d-fohl conhl ne\’er haA'o been present is fairly 
evi<lent from the seetions (Id. .I.iL 'fig. 4, E l, .E 2, E 3), a.nd 
a(‘(*oi*dingly it may be eonelnded that the second faetor (pleni’o 
pe!d(‘ardiaj enflomie exj>a,nsion) nnist havo*. laam that which was 
maiidy if not. solely ofa.n'ative in the foianation of the ent. Ji-e 
extent of the fore-gnt. This is l.)orn<i out l>y the presence of tin* 
pleuro-perieanlial cadom, separating soinatoplenre and .s|>laneliiH» • 
I'llenre in' the exti*eme anterior region of the msihi'yo, in fro'ni.. 
e\'en of the anterior litnit of - the gut itself (tig, ‘I, 'E 1, a.'nd iex't- 
iig. 2), a comlition whicli is not fonnd, of eonrsty in tlm norimrd 
chick Gnibi-‘yo, It is of i'ln -porta nee, too, 'to note t.hat t'.he, slight,, 
intnming of. tlie ectoderm. benea.tli the extreme ti'p of tfie e'nil,n*yo 
floes 'not exter,id to a,i"iYwbere -nean the airte.rio.i’ limit- of i'.Jie girt, 
(fig. 4, El ibE2; PIVl%. 7B). 

I t is prolmble, therei\nag in ibis embryo eve]i the initial ion 
of bnar-giit forination wjis due to the formation of tlK> |)h‘uro 
|,)ericardia] co 3 l(',un, , 'The-re n'lmst ha.ve beei.i a-',i'i e,xte!,isi(',m iji 
towards the middle line, and a, subsequent union of the amnio* 
mardiac vesicles, thus prodneing a (condition somewimt. similar in 
tire pleiiro-pericjiialial canal of mainmaJs. Expansion of tlm 
phajr('>q;>eii€ar<li«:il ca,'\u’ty s(..) fo!*me(,1 in the 'post’.ei.'ioj* dir(‘<‘l'Jon 
wonhl result in the formation of a splanclintqileiiriiv or (*artliae 
f(,'dd ai'id a, fore-gvit, 

Now it,, will 1)6 :'recolleei.ed t-.liJit tlie a.p|'»ait‘rrt h„mgt.h of 'tlm 
,fo ']•('**■ gut as d<:d'ier,mined f-jy the -|')ositn),n of tfie a'l'dn-rior .i'ritestinal 
portftl is 1. *2 -mm., as eom'|,)a'r(*d wit., It a nornut.! le-ngth (»f a]„*ont,. 

2‘1, mm. This seoms to i'.ndica;te. ilndv while in, norri'tal morpiio 

gei,iesis tlie active forward. g)*owt.h' of.t]a,3 Irratn p,lays a |-a,'rt in 
tlm it'Humse j,'rt le,'i',igth of t,]n>’ fore-grtt, t,l,ie abse,rice <,'»f t-.his faelor 
in specimen E' «,n:,ist ,ha,ve iidluenced nnfnvouraidy the ifeti(„)n of 
pkn,'irope,rieardia.l expansion, resulting in a.n -m-t.th'ily -sIc-j-w-- pro- 
gression l,')ackwards of tlie cardiac fold, and an al:"n'iorM'ia!,ly ,sl-i("rrt. 
f«:,)re»g'ut, , wliich is therefore , a seconda.rily induced <,*o'i'tdi't-io!i 
resulting fro-,n',i the primary a.bnori.nality of tihe imidt diary phiiia 

2. The aniditicio of I' 

The earlier processes: in'’the- d'evalo.pment of,' the iieart, sta-nd 
'.in intimate causal '''relation ship.' i'0'.-":--fore-*gut -!onH0iio,'n-, and ' o,ne 
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na.tiiirally turns therefore to a consideration of the condition of 
til is organ, 

Tlie two Iieart-tiibes lie side by side beneatli tlie fore-giii}, a, ml 
are widely separated for the greater pn.rt of tlieir lengtii, a(;tiiaJ 
fusion liaving occurred at no point. 'No doulit this condition 
results from the shortness of the fore-gut and the correlated great 
width of tlie pericardium (Pis, II. & III. fig. 4, E 5, 'fig. 5, E 6, E 7), 
since tiiis is clea,rlj in harmony with, the 'view expressed by M’.i.ss 
Parker (11) tba,t tlie approximtition of the heailetiibes is due to 
tlie growfcli in length and decrease in width of tlie pericardium 
whicii, under normal circumstances, occurs at tins stage. 

In this connection the phenomenon of so-called ‘‘double lieart,” 
wliich sometimes occurs in otherwise appaiently noiTual embryos, 
seems of interest. In the feAv examples of tins condition wliieh 
I have had the opportunity of examining, the “ duplicity ” of the 
heart, real!}?', of course, a non-fusion of the two lieapt-tubes, 
has been associated with an unusually anterior position of the 
ca-rdiac fold, a condition which we slionld expect to be always 
present if the above view as to tlie cause of the approximation 
and fusion of tlie beavt-tubes be true. 

It has been mentioned that in this specimen the riglit heart- 
tube is of considerably less diameter tlian the left, while in the 
normal cliick the i^everse is the usual condition ; it has been 
suggested by Miss Parker (11) that this condition is a precocious 
imlication of heart-curvature, tlie lesser limb becoming the 
concave border of the heart. With reference to the apparent 
anomaly of specimen E, it may be recalled tliat (a) occasion- 
ally in the chick, flexure of the heart is to the left instead of to 
the right; (h) that the condition here is |)ossibly a fiinctional 
or physiologically induced asymmetry, which seems to be the 
more likely explanation. . 

In this oonnectio'u it is of interest to note that 'Wihler (19) 
lias pointed out that a' second cause of “ deformity,” at least as 
regards bilateral symmetry or equality, of components, and one 
timt is specially operative in assisting the secondaiy deformation 
of a diplopage, is found in tlie striving among the parts during 
grow'tli for the liest physiological .efficiency, Tliis is 
notalile in'the unequal <legr©e of- development' often seen in the 
diipl'icate systei.ns of oxgans (particula,rly those functional fi'nin 
a.n eaxdy p(3riod, y,, the circulatory and digestive systems) 
possessed by a diplopage. ' ■ , „ ' ■ 

IfliiS' ineq'uality of the heart-tubes may 'perhaps lie. regarded, 
then, as an insta'iic© of the capacity of the. va'rious organs of , the 
body to ..undergo morpliological changes in respo,nse, .to altered 
physiological' conditions, comparable, say, with such a''commo,n 
' pathological conditioiv as, ''the' ■cardiac hypertfopliy and dilatation 
ind.uced by' valvular .incompetence. ■ Theu.nduciiigvcause 'w^oiild' be 
tlie primary' asymmetry'.'of. .the ■■head,, .and., lore- brain '.(se^e Pis. .1, 
and.II. figs.. '3, 4, E 4), ■owing.'- to.' .the. undei’-develo,pme-nt "of 
.the. fore-biam'and optic ■evaginatibn'.bn.'th.e right'sMe. ' 
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mi, XOKI. TAYLBH ON A CASK OF 


(]ou.i2;est.ioii has t;vlvOi'i phice on tiiis sit.le. as is ev'ii:icH«l I>y 
giYYitsr size <')!' tlo* ridkt inn'iM'lihula.r a.rch. Tl'ia r(‘sistjuH‘e 

i'lio How of Mio hlo(')il oo tlu.^ li'H't si<h% owio«i‘ io tlio soio.llor sizo 
of blio x'essols, has leal la') a. conixosl.ion, in i;he loft vonti’Mi aorijt ainf 
heju-ir-tniMN iuoicH^ ii,.s groa.tor hiniMoh.'r, 

Ih 'Pile ankrior porlionn <yf ike Jhre-[i til mol romohir 

1,'lioro laooaiu for co.Msi<l.enition tho a.i)t.oi;ior jiortvioa of thi‘ 
fore-gut anti its relatneuis to the cen.tr;il viorvous system. 

Firstly., with i-efereiu'e to tlse jilestuun;*. of an ortil piatcy a gliuua^ 
at i.lm iigore of tlio loiigittidina.l seetion (PI. I. Jig. 7 l>) will make 
tjuite eli'ju* the iiu|>ossihility of a fusion l.tetwuten the iinierier gul. 
tuitoih'i'm ami ndjaeonti e(‘to»lm‘m siieli as iiormallv' oreurs, sims' 
heia‘ the pleuro pericartlial eaxities, which norinally fuse in tlm 
niiihline ]H)Mteriorly to tlio oral plate (iig, 7 A, /ryec.), in iliis 
cjiso extmul to t, lie anterior einl of the lore-gut a, ml let some ctm-' 
siderabh? dista.nce in front of it ('l:d. Lli. fig. 4, ,F i K 'I, l:h'. i. 7 Ih 
p,pj\)^ imleeti for some distance in front of iJie anterior end of tin? 
embryo itself : this is a. d.e(inite mrM.Iian cculom, formed {lit'sviimihly 
!>y the fusion in tln:i mid-line t.>f -the lateral e(.eIoini(^ (‘aA'Iiies. 

d'fiere isy indeed, no sign of any tlrickening of tin* floor of llnz 
fore-gnt in tlie regicni \vhere one ;\vouk.l ex|,HHd( fusion h(*t\\(‘eu 
eutotlerm and eclioderm, \v<n*e it possible to i'u.ko pkice. 

It \viIlA)cmrei:nend')ered., lioweva'rv th?it there is a very luarlu.-'d 
thi(‘koiung and pro!ifera.tion of the nmdian gnt roof adjmunrt to 
the infundil:m]ar region of ti.ie fore-hrain. (id. „1IL lig. 4, E d, J'574, 
Id.' I. 7 B), ami if tluS'ent'otlerma.l 4'..hi(4vening l>e regarrled asdihet 
pro(;a(4iort,lal plai.e complex, we <zan,'l. think, eonsistently itrtim'- 
|>ret'the eondition of the fore gut and its relald,ons io nervous 
juid vascula.i' systems with referonc(3 to the normal mor|»lio]ugieid 
rekitions of tliese pa.rts. 

l,n PL 1. Jig. 7 B is given ?i semi-diagra.nunat.ic rrHan'i.strrud'iuii 
of a median loiigdtiuliiud set’tion (»f the major mahryttiml formation 
■of 'B!astod(‘rm 'E' alongside, for tiie [>ur|XKSo rd' <‘ompari.so:in uf a 
similar sagittal sectimi of the antaudor region <rf a. mM'ma.'l cmhr\-o 
of about Jibe sf't.ine age (lig. 7 A). 

It will Iierrecollc'ctiNl that in ilm ntnauaJ. (diick tlm enJodm’m tif 
the roof of the irxtrenie anterior etui of the fore-gut'. is som*'- 
xvlrit thiidiened in J.ho vhanity .of tla-s 'hM'Uihm',t,!on ol iJaMd'i'Of't.la 
a,.nd the lloor of thcmlieiaaiphalon, a. slig'hi, divm’ticidum. i,M this 
I'oglon f<,)rming tlm sn-C!d,h,Hl pree'h(a,H,h.!l 'gnt err Hitessels lamket.'. 
while an entO'chrmial thickening situakal ve'ntrally cmarfs info 
relatii,)!'!' w'ithd>hem'Hdr}<lerm to 'foiMn tliO i,a‘al |,da.t(s Tim dcprt.zs " 
sion.of tlicrora] plaJ-e htniaath .tdie ventral snrfiute of the liea.d is 
i'nc:re?'iKed ns (Unndc^pmcnitt progresses' l>y the grijwtilrof idm laitin 
find, t,lie .occui'reifre. of tlfe'emn.iaT .flexures. '.i.^Im two Ititm-iit ca.mi*' 

poneols <.>f the mandibidar aortic arch. meet In thojoivl. line ji..isfc 

helfind .tli.e posterior limit .of the oi*al phiteTo forin the' inediaii 
veutKd '.aorta '(%,. 7: A, .X')'. 
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'Now', onN'ilie n.ssvi.,iRpt.ioi.i thn,t in 'iindiuient a tlin 
liIiick(:vH!ii,i 4 ' (if thu gut-wiill ill. t.!u:! infitndibvilMr :i'(,\gioii re|)re.seMte 
tiie |U'oliuolioi‘< ia.l |)la.t(g intoresMng dodiiol.ioiis follow as to tli© 
2 iiorj,iholog! 0 Ji,l :rtda.t.ionshi|)S of the associaiwal garts. In tl.ie iii'.st 
{>la,ee, it follows tha.t tha,t [lortioii of tiu‘ tlrickened giit":n)(,)f 
i,n,iiiii:;dia.lie!}' in f.rpiit of flie point wliei-e t-lie la.tier makes eontncfc 
wiidi tlic; infiniditfular nigio.n of the Jjie.ne*e|>haloii iimst Ik 3 
,reg:i: riled a.s the eijiiivalent of the en.i:oilernial .nioie'ty of the (,,):ra,l 
phite of t/he normal (.vhiek : and fnrtluw, tha.t |)ortion of the 
tliiekened entod(:ai,i,i immediately |■)(,.).stel■io^dy to tiiis a.s tlie mor- 
pliologiea.l anterior limit of the gut, he,, the precliordal gut 
(Seessel’s jiocket) of tlie normal eliiek (PI. I. lig. 7 A). 

I f this inter|)re.ta.tiou lie correct, ^^■e iiiiist eoncliule tliat tlie 
singular anterior ]vrolonga.tion of the gut, wliicli iswvell ksIiowmi 
hotli in the transverse and loiigitndinai secia'ous (iig. 4, E 2, and 
lig. 7 I>, Ant.eM,.FJ:r^, is i,iiorpho logically (/. i?., in reference to 
tlie normal condition) n part of ventral gut eiitoderm, and that 
that, port.ioii of the g’ut-roof wdiiidi extends from tlic |)oiiit of com 
tact witli the infundibLiliim to its topograpliical a.ntehior end Z 
(lig. 7 If), and wdnch is therefore ap|)arentiy dorsal, is niorphO" 
logically ventral, being tiie eipii valent of that pail of the gvit- 
lloor of the normal embryo wliich extends from tiie posterior 
limit of the oral plate to, say, the point 7J (lig. 7 ,A). 

The dispositions of the anterior ])ortionrs of tlie aortic system 
ca.n only, it seems to me, be consistency i,nte:rp]'eied oi.r t,l'iis 
view. Ilio inedia/n vessel between the te!ence|)ha,lon and tlie 
ajitorior prolongation, of tiie gut (,lig. 4, E 2, J/nt,(wr,Bp,) is 
formed liy tlie nnion of the eontiiniations of the tw^o dorsal 
■a.orta^ whicli pass round tlie iiifvintlibiihu'-gut. <a:M:iiiectioii ; veiitio- 
laterally it is continuous with the anterior continuations of tlie 
twa:) liitcrral, hea.rt' tubes. .. 

Now there seems to bo no room for doubt tliat this median 
oressel X (iig. 7 B) nvnst lie regarded as morphologically the 
median r-entral aorta- X,' (lig. 7 A), the iie.rtions of dorsal aorto 
which pass round the infniKliluilar-gut connection to open into 
it represent tiie luaudibular ardies, whih.^ a most signilicaiit fact- 
is the absence of aiiy fiisiim between tlie anterior continuations 
ol* the tws") liea.i,’t,e tubes on the a.p[.'»aro;nt or lopc:igi’}!i|)liical vcavtiaiJ, 
,sifh:^ of tlio gut, . 

'Idle porti<.)n of ■ the gutf-^wall with whicli this 'iriedian ■ a.ortic 
s|)ace is in invmediate reliitioii, though apparently doi’saj, cnia-e- 
spcmds, it must l>o locollecteil, to tha.t part of the mdoderm 
which forms a jiart of the floor* of the gut of tlie norma] chick. 

T1h'S(‘ ni()<li(icalions <>f the' i,io.nna] morphology of the hea,d no 
doubi. rixsult from the ahsence of the nonnal growth zones of the 
anterior end of tlur ineilullary |date and brain. 

1. Primarily, the absence of nomml head-fold formation 
inliibit,(Ml ihc ]»ossibi]iiy of any conjunction of tlio entoderm of 
the formgut with ventral liead-ectoderm^t^^ form an oral plate. 

,",'2. The prcscucocif a conside, table part of what should non naliy 
tpiibo. Xooj.. Soo.-^iojy, .:/■ ■ ■: i , 
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lut.\'CMX)iiKt.itiite<l till o {ill tori or floor of ilie got, bi‘iieutii thi! foi’O- 
liniiri as {i, pfoehorlaJ pi-oioiigii.tioa of tho giil., ri’.sultixj from tlio 
Faci:. tlm-t. giii.-forimitroii wars oifoetod by thr Foriaatfion aiul exi'Kiti- 
^^ion of the }>ieurO“|H‘.riear<]ia.l, tMulom alosu*. !im'f riot hy 
forwatioih 'IMiis is oyineia;! by tbo jvuturior extension of 
niediaii pl(vrHX>“pei‘iear(li{il cavity (Og, 7 B, AnLp.pjh). 

IL ''rtn'! retention of this origimil coinlition was no iionlit a 
i*esii}l; of i'ilie aliseiKse of the nornifil expa,nsion anil flexure of tlie 
fore*‘hraiii. ^bhis latter, in the noriiL'il emhiyo, it most lie recol- 
lected, (ajuilitions, liiigely, the dejinrssion of tlie oi'iil pbite lieiuaith 
the ventral snrfae«'‘ of the heiid ; and had tlie growth of the 
fore-brain occurred in the nsnal nninner in this c{ise, no donfitit 
would iiave^ tendeil (thongh it seems donhtful wiiether it would 
ih'ive siKxa'ieiled in eireetang i-'his) ia.) dr.ag roroni {it least a por- 
tion of tiie a|>p,‘iren{;]y dorsaJ wjil! of the pre-iiifundibulsrr gut 
(fig. 7 .B, J jUj’^i'LFJr,) into a ventral position. 

'I:^{irf. lift 77/fi Orlifin and IMatlouHM^^ af the 7hoo K'Vihrijonal 
Rndlments. 

Tiiere seem good -gronmls, then, foi* tlie cjoticlnsion that the 
stirnctiire of eniliryonal liudiinent a is only oxpiicalile as resnlting 
fi’om veiy early germinal defect,- a.ffecting in particular, it 
■would 'Seom, the anterior medulbiry plate, region. Tinming now 
tio the' anterior rudiment, ilesigni'ited in the <leseri|"jtiv'a part - as 
'Riidii'iie'iit /■], this can only be .described'as primitive st'reak*like, 
so .far does it deviate from 'the normal. There would seem here 
to lie'no (:|nestion Imt'bhat it must have taken, origin ,from,'«' ^''^-ry^ 
defective' germinal ■ centre- compared'. -.with' that from \vhich' it 
'n.ornad, embryo is derived. . 

Itlasto'derni E, thee, must Imve bean cliaracterised , from a 
veiy-: ea..rl y sfcijg’e by the presence of two germinal centres, l,>oth 
d(:*',fe,oti'\'e j‘)r<‘siimal)l 3 /:, in the sense that they must ba've budo-Ml 
same, poriJon of tlie gerv-uinal .or b-irnurtive nmierial |)rescni,. in 
tlie' norm {d gc.cm. 

' .It 'is proposiH'l , to , co.nsider he're, as ' hrie.fly as |')OSS!blv\ iiie 
prohabli^ mode of origin of tliis vligenninHl blastoibu’im 
, 'In tb(^ firsl- |,)'laco, it nmy. be' .oiupbasisei'l , tlnit wfille j,dl di- 
embryomi! Idjustod arm's must Im.va Ikn^'ii ('tfi«aw‘teris<,Ml atari e^rrlior 
stjige by tbo p!*t*se'n<*e ('if two germinal centres, Hp-<a‘immi 
diflcrs from the great majority of thoso , hitherto <b*sci‘ilHai in the? 
imfiortant r{\sp(‘<‘t. that each of these ger.ininal cmd res must have 
hemi dejhi'tre, ami in this section we' stud! lie eoin'm-ned ?dmo',st 
solely witii demonstrating that tliis dcdectlveness results from tlur 
..modeof oidgin-of the t'vvo cei'itres, rrml is o,'nly explicable,' on 'th© 
.-siippositio'B of a certain mod©;of origiin - 

Twinning 'or dtiplicity is of -two main types, to which the 
terms Dr/ygoticuind , Monogsygotio -have bean applied, practically 
all the inuliatiidinoiis tbeWies -whi-ch ..have been suggested falling 
into one or other of these tw.o categories. The former signifies 
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tlie (Itivelopiiieiit in proximity of two euiliryos, each derived froiii 
a fertilised ovum. In this type secondary fusion may oi’ may not 
occur. Tlie latter signifies tlm development of two more or less 
(•omplete indiviiluals from a single fertilised ovum, a,nd involves, <,>f 
course, a process of fission or separation of the origiriid, germ into 
two more or less autonomous centres of embryonal formation. 
Either type may be specific, a.s in the armadillo, or merely 
abnormal and sporadic, as in the chick and man. Both types 
have been experimentally induced in lower forms, the former in 
particula.r by Driesch and MetschnikolF (3, 9), who have suc- 
ceeded in producing a. single larva from the fusion of two eggs 
or young larva?, tlie latter by numerous investigators. 

As to which mode of twinning is responsible for tlie production 
of the dienibryonal blastoderms which are of so coinmon occur- 
rence in the cluck, there would seem to be no general agi-eemenf, 
botli seem possible a ^^riori, and the conclusions of the majority of 
antlK).rs hitherto, seem to be mainly surmise. Advocates of the 
former theory in one or other of its numerous forms have been 
the Hertwigs, Weidman and Tur, Broman, Windle, Panum, 
Klaussner and Marcband, and of the lattes* numerous authors 
including in recent times, Bateson, Kaestner, Wilder, &c. 

l'?lie present specimen seems of extreme interest as leaving no 
room for doubt between these two alternatives. 

The following features of the blastoderm, considered in con- 
junction, seem to indicate such a close raorpliogenetic i'elatioi\- 
sliip between the two erabryonal rudiments as can only lie 
construed as due to their having taken origin fi'om an originally 
single germinal centre, presumably by some process of fis>sion or 
division wliich resulted in the physiological autonomy of tlie 
t'wo second a,ry centres. 

1. Idle regidar outline of the lilastoderm as a whole, whicli sliows 

no sigiMif division into two portioi IS. 

2. The caiiitinuity of , the germ-layers in the various regions of 

tluP blastoderm, {tml tlui continuity of the lateral cmlomic 
s})aces in the region, of 'Itudiment ./3 witii tliose in tlie i*egioii 
of Iludiment a. 

3. d.Tiealevelopment of the two 'cmlnyonal .rudiments on a single' 

' 1 Oil git udiiuil .axis.. The axis of the “ primitive, groove,'* ■’ of 
l,li,H:!imont (3 is situated o.n the ii.utorio:r' c<>iitinuati(>n of the 
,i,uedian 'a,xis of Kudimeiit a'fsee'Ph.I, fig. '1). ' 

ihirther, along that portm^ the longitudinal axis Be- 
tween the two rudiments 'the median band of unsplit ineso- 
' deri'ii forms what inay be regarded i'n a sense as a diflerentiated 
connection between the two rudiments, forming a conclusive 
in(li<;a,tion that they are indeed developed on what is strictly 
a single primary morphogenetic axis* In other words, the 
two embryonal rudiments must have arisen from the original 
centre subsequently to the biyi ng down or, at all events, to 
the determination of the primary longitudinal axis, 

7 ^ 



Ml?, mkh 1/AVrjvit (,)N A CASI:? ii¥ 

ii. iiii'iv ' h«‘!'‘<‘ Ih‘ unb:*<l tl,ia..i;. fins wtuilil t«:» 

lifi in Willi wilJi (I, M.ilnliT.s i'hriu'ii's v»f ilin'c:‘lo|>nie*nt Miid, 
lA^I'rrorliHitioii l.iy il.jn |viiy.sk>lt>,u'inni i.solniiion r»f |mrfs (1), 

4:, Ih .liftn iHieti |K>i:irkMl iinh alinvT^ ilnii IJh'i lirinuiry iinljirr. of the 
of tho invo i..'inllnH'‘hf8 is n lank or ({f'lii’iinicY, 
atul il. woiikl sooiij that, tills nh'lieionf.y must rupirdwi jis 
Wliilc i.hn postoriur jsu.i'ts of llud'rin(‘iift « nru 
piilte nnrniii!, the JVinoKuit of distirrhMiH.in increjuses iis we 
[imss jArrira'iorl}^ Jfro'in, si«f^ctio.ii .A. of the di.scajs.siou it wjis 
cor'idiuh:‘(l th.e .seah o,f the pihn;rry (listrirlsmeo was t-ho 
extreme ajateivior of tiie emhryoj in lytrticolni* of thcs 

medullary jdate. The iiiferemu* setams fairly tlrit 

llmiiineiil. /3 represents that jaortion of i.lui germinal sniKstariee. 
'wliieli wa.s laclvin^ in the eKti'enm^ .a.nisnaor |»oi*tir»n of ’llmli- 
menti cu Expressed in teriris of (’Jlii{<.rs theuries, omvwordd 
say tiiat tliat portion of tlie garni fiaiiii which Itiidiment /3 
developed cnnio to lie otihsido tlir‘ -range of domiirams'.' of the 
|>riiruri:y (X3iitro, and tlms beeoirring '{-ihysiologiral!)' isolatetl, 
commenced to develop as a.n imlope-mlent centre. „Accordit'ig 
to Child (1), Parte of tlie i-mlividimJ may come to lie 
beyornl tlm range of doininanec in consoijnence of hieiniise 
in '.size of the' 'whole, of docreaj^o in ra.nge aj’id d<'‘g!'ce of 
dominance ]::>/■ decrease in thie metalmlic rate in the rlonririant 
itigbii, of decrease in'Conductivi'fcj'of the pa this of corrola-* 
'tTon, and of tlio direct loeal action -of (3xtc,rna.l factiors wlricli 
inci’CSisO' t'he indeperalcneo of snl'>o'.r(:Iirm.te parts." 'i’lie fo:ctt:)i*rt 
responsible for the initii.ahion of tlio Becoialj-rry centre of 
' etviliryo --b'lriimtion on lilastoderm. E. rni'ist iiresinmilily furvcv 
|-)e(-m somewhat of the mvt.irre of "tlie second a'lid ;fom*tli ("if 
tlvese, or 'o'f a ,con-ihiinifeior'i of 'the two. more likely 

explani'ition would seem to he tliai; tlie -piTiti.ajy (lisiiirliiirice 
invoh'i'ng tln^ .anterior med-ullary -platx^ .regicvin or' I'uore 
sti'ictly (si'i'iee !■{/ n.mst I'lnre oc<Mirr:'ed jit .a ve:ry eai*ly p<'n’i<,id) 
tlie a<pi('»ril region- (',>f tlio major axis,.. IcmI to tlie dr'foct.ivts 
<hwt'lopmerrt of ihe aniei’ior liortton of llte cmif ral nervous 
sysi'ium with tin? Ki.^-'ornlniy modifh’ations <,>f Undirumit a 
di.srussed In 'Part. ,A a.ltovra , t.),n i,)ic other hand, t,hc? rdiiiiirnial 
dev<dopm(?nt of the- anterior end of' E'in:H,'ment u 'would liirre 
bfum a ('*c om pan led, hy a dee 'reuse of metidiolic '.rate," arid 
Innna'?! in 11 . 10 - rntigo.- oaf ’■ dominance with the (‘oasi'(|m‘ijj. 
isolntdon of Ilndin"ic?nt (3 ns' ii seco.'tU'la'ry germimd camtria 
■ fn- While, as emphaBizod' .in f] the' tw<> rndimeute clearly 

-lie on a single long ax'is^ it" will, 'ha n<)ti(?CMl that tliis lixis 
' curves somewhat to ■., tlie. I eft i-n 'the/r-egiou of Kudimemt /i 
It seems ]iossib]e that this fact ,nmy Im» corrrdated wdh 
, - - tl.'ie morphological 'asynn.i'ietry 'of the. head of lliidimmit 
which is more defective orr.tho'.' .right -'side (s(‘e Pis. 1 1. 1 1 1. 

■ hgs. 3, t, ,I.C 3 rt.nd'.,E .4-)-. '■■'.|■'’heso tw-'o facts sugg(\st, a.o o,hhh|yit.y 
of the original disiurhiiiuaj .i'u relation -to the major a.sis. 
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Tliere a.re two fea.tiires ol the ],>]astoi;lerm whicli seem to 
rec|iiii‘e fiirfclier Irief eommorib 

a. The signihcMiiee of the piiaiitivt'^ .stpe!.i,k“]i]ve e'liaouh.,sr ef 
Biuliraeihi /'h 

h, Tiio relidiiv'ely great dishtnee sepa, rating tli.e two eiu])ryou:tl 
rudiments^ 

€ 1 . Expeririienta.1 work on tS\G localization of tiie prospective 
euiln\yo opcni fclie nuiiicul:)ated blastodei'in and tlie relations 
of the |)rii.iiifcive streak to tlie future eraloiyo ha,ve shown 
that tlui priiuitiiTe streak furnislies niaterial for tlie develop- 
ment of fcliose regions of the latter lying posteriorly to tlie 
heart, wliile, om tii,e contrary, “ tlie material of the primi- 
tive streal-c does not enter into tlie formf;».tion of tlie brain 
(Peebles, 12k 

But obviously it does not follow that tlie converse must 
iiold, h <3., that material from wliich the l>rain normally 
arises, irmy not under certain circinnstjuiceKS liave tlie power 
of giving rise to a priinitive streak-like structure or tissue. 
Judging from tlie analogy of lower forms, one might 
expect tliat ifc would ha.ve this power, tlioiigli it is important 
to recollect that, as Oliild points out, the limitation of tlio 
capacity of reconstitution, f. c., of the potentiality of the gei'in, 
is more or hiss progressive from lower higher forms. 

In. any ease, owing to the cornlibi.ons under wbicli the 
development of the chick t;i.kes phice, its oxperimenbjil 
deiBonstiaitioii would lie a mattm* of extreme diJiiculty, 
Nevertlmless, blic primitive streak-like na,ture of Iludiment /I 
a-i'ipears Avithont doubt' imiieati've -of itus plij’siological isola- 
tion, 0 c., that it is developing, or t^eiideavoiuhig” to develo|), 
i.f one may he permitted tlris tele(>hgh'‘nl , lint uixp'essive 
|:)hrase, as a wliole..' ■■ , 

For, to pursue tlie ainrlogy AvilJi lower IVirins, .gastriilatii.ni ■ 
, aud primiblve-sbreak forma.tioiurest'vi'ji hie each otlier in this, 
tiliat tliey are cnudi, tlin one i,u tlie ].iololdasti(y the oiher in 
tlu:v incriibla^s (nudiest fuiKhnnental morphogemd/ie 

prom-ss hy whieli blie h,ing axis of the boily is <lctermim*d. 

! liana' ilie tauiiest ohvkius act, by vviiicb a physiologically 
isolahal pn,rt of % h(d<h>h^sti(adl}Mlevehi|iiiig enibryii Is 
in be diweloping' as a whoh?, iB'\th'e 'inore or less suecessful 
nitoniipt advgasfcridatiorn 

Jn i,hc sanie way the formation of a prirnii.ive slreek-like 

sl-ruc.ture dKiwexmr by a group of blnstomcrcs 

fi ji(>u a blastcHlealn sm as itnlicaiivo of 

tlmii* pliysiologicahLsolatioh, tluitis, of an attempt to develop 
as ii whole, however limited their (Uipacity to ilo so. 

/u With rcsjieot to the second pciut, a> prior h there would 
a})peivr no grounds for supposing that tlm effect of tlie 
initial distnihAiice vvauld be limited ,to. the , ©iir hr jmial 
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{Hjrl'ioos <>l‘ Ai: i'ho oa.riy at wliiaii tJu"* 

iliKii!rlnin(‘e uuisti linvi^ tlaviT* run liurdly huv'o luu*'!! 

Miiy shur|') illsl.'iuriion Ueixvrrn l-hr' f‘'riilu‘yoHu,| uinl «':?xtru- 
riuliryonal I'Hirtions \ \\e : Ik'Ihu-' tlir' iirr.stiirr 

of ;i .seconVl roatro of oui.).h* 3 U..>h.u .1 fonHufion rleuiiy iinplios tho 
f‘Ki:st4;*s:i(!e of n. region rtf ftl!i.sf-o<ionjnc exOaision johI gri»wth 
ill (^fuu;elaX:M.>n wiili it, iVoia tl:mt rotOrd io tJir* 

inuiu eiriliryonu.l rndiinent (lindinuMit «). ^'Hio exi.steuiee r>f 
such ' a centre uls*.) exjduius the great Icuigth <4* tfic hluNl.o- 
as a wiatle, loaupostul as it is of t\\"o juijaceiit ai'eas of 
hlastoilenaie exi-.iM.tsinu lying* along one longitudinal axis^ and 
fnrt'her ex|)iains grr'a.t; se|.,uirati(^ni of the two rudiments, 
siiieo t'Jm rate of i*\.iension of t.hat poituon of tlie blast.O“ 
derm lying lietwiien them must of neeessd’y be e(msid.emldy 
griuxti^r than in any otJan* u.rea, for here there is increase of 
ldastodermi<‘ extent in re!a.tion to each of the embryonui, 
foimiations, 

IW ■rimATouoa.ioAii Ki.ciN'mcAXTU':. 

Mmrmtf mi tJtemitim o f unequal vi(rn>str(mtf/, 

■■ ITneqi'ial double monsters are'tbose in which tlie two ecmi- 
piJiieidjSashow .marked ■dissimilarity 'in the degree of their 
rlevelopment. ■, They are best' known i'n mammals, particiih'uiy in 
nuin, in which numerous ■ types ha\’e . .been recoixleiL /jd,u:*'re 
iippears, liowever, to belittle knowledge as to tlie earlier stages 
of /these forms of dori'ble m-oiistrosity, lixmce little would seenrto 
:be definitely established as to their. -mode of development, though 
there, lias been 'eonsiilarahle speculation' on these {|Uestions.' Very 
few' eases of .nriequal double -monstrosity in birds seem to baN*e 
been put 'Upon record, and here, too, little is known as to their 
'mode of origin and development. Kaestner, 'mie (,)f forenmsl 
xstude,nts of double ’ ii'H>ristrosity in bi.rds,- remarks (6, 7) tfia't.*, 
“ t:'Ieber die embs,*yona.]6 Entwii^klung pamsitiiren odor, wle man 
S'ie amd'i i:mi:uit, a.symmetriscben ido'ppelbildnngen 'Wissfu:! wir 
'weiiig ■ 'wliile Wihler (18), sj.ieaki-.ng of mammal's, said: db 
ni}' kno'\vle(lgx:i. t'h!s .IViriu <')f mo'uster 'has :mn"er bi'im st,i-ndied' for 
tim purp('.KS6 of. testing whetimr or not tlm 'tavo c<„'mijM'')ne.nts 'wt.ui* 
eviuMuiginally physical duplicates^'' 
fi'he accu',rat'e rleiiuit-iou of uiH'Mjual tloublc ^monstrosity- is a, 
matter of soma'ililliculty in tlH■^af^sen(MX of .know'ha.lge as to tbidr 
.'iu'(,al('M',',)'f origin' a.iiil din-*elx){-)nieu^^^^^^ , ■ ■■ 

(leoiTroy 8t. ilibiiro, who phuasi ■tl.iem .in tlie .seciymt: oi'i-fer' of 
his '.group of . '‘bMonstres. Doubles,'* tdiaracterlsed them ', as 
, ,-foliovvs (15),;.— .' ■' 

Moi'istres, don Ides parasitaires on,' composes de deux individus 
trt.s-in^gfuix et'tid^s-dissemblablesi ihvn'-'., com plot on presepse com- 
pltd, analogue a un autosite ; fiautre non smdemeut benucoup 
plus pciit, mak trlss-imparfait, analogue h nu omphahisite ou 
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mmie a un pa,rasite, par consequent incn.pal>le de vivre par liii~ 
mtniie, et se noiiiissant anx vlepens clu preinier doiit ii ' 11 ‘esfc 
physi(')logiquenienti qudui simple appendice.” 

According to Wilder (18): ‘‘These nionstei-s consist of two 
components of veiy nnoqna.] development, tlie one (aiitosite) 
being normal or nearly so, and the other (parasite) cpiite incom- 
plete aiid attached to the first avS a dependent growth usual Ij 
aclliering to some point on the ventral side.” 

Scliwalbe (16) defines tliein as: “ Die asjmmetrisclien Doppel- 
bildiingen, die zweite grosse H'aiiptgruppe der Doppelioissbildiin- 
gen, sind dadiircli cbaractei’isiert, dass ein Individ ualteil elne 
bedeiitend geringere Ausbildung aufvveist (Parasite) als die 
jindere, vollig a;nsgebildete (Autosite).” 

Kaestner (6, 7) more briefly speaks of tbera as, “ Doppel- 
bildungen mit imsymmetriseh gelegeneii oder ungleiclimiissig 
eiitwickelten Komponenten.” 

It is instructive to compare these definitions : the latter three, 
tliose of Wildei*, Scliwalbe, and Kaestner, it will be noted, a, re 
based purely on morphological data, in stiiking contriust to the 
original definitiorq of St. Hilaire, wliich was based also on a 
physiological conception, that of nutrition. This latter is now 
clearly inadmissible, and in any case was only I’endered possible 
by the lack of early stages. The only strictly valitl clefhution 
ajid classification of unecpia,! monsti'osity would be based not on 
physiological, or even on morphological, hut on morphogenetic 
data, in other w^ords on ontogeny, just as there ivS only one natural 
classification of a^nimals, that based on phylogeny. 

In other words, tlie only rational or liatural classification must 
1)6 based on a consideration of past history, and tlirougli that of 
causality. 

Now the fundamental principles which a, re, raised, b}'’ a con- 
sideration of the morphogenesis of asymmetrical duplicity appear 
to be first, the relationship of the two centres a.t their time of 
origin, and 8 econ(ll 3 % tlie possibility and extent of a subsequent 
.modification of these relations due to^secondaiy ca.uses, w.liich may 
or may not fiet in such a way as to obscure the origirnil condition. 
Obviously the rational classification of 'doulile monstrosity ' will 
iinly' be founded on the fullest possible 'enligbtenmont as to. the 
,,f()rxne,r. of these questions, which', in turn'ca,n only follow from a 
knowledge as to the (sxiient and. natnre,(>f 'sec'f.U'Hla.ry modification. 
Til e, essential problem .was' appreciated by ’Wilder,. i.n tlie passa,ge 
quo.ted, above, this form of- monster -has never be.6n ''studied .fiir 
tl'ie purpose of testing 'wliether or not the €o,m,pon,.eEts' were' ever 
originally physical duplicates,’^ 

The question is, after all, merely an aspect of a wider one which 
lias been stated as the ontogenetic permanency of teratological 
(uganisation.” With reference to this, Btockard (17), speaking of 
the cyelopea-n condition, says r the cyclopean defect is present 
from the first in the same condition it null continue thmighont 
ilevelopment.^’ " ' 



I '^4 M II. N't >Ki:. . rx vr ji : \i (.m a. . v %m}i 1 'Cj a se ftr , 

Wit4i r(:\g\n 111 t^ri, I uvf-»i'ig in fit’ liinsii \vri'i.«'‘'r’N 

si'fui'i hiivti 'ii'tcliiHMl to tht'> upiiiioii tiutl'j l4ic\v wore 
phyisit'oJ, tlio nsyinmotry resiilt-iisy' froiii 

stH'*oi'Mlj'ii*y tloi't>r!ni,itioi.u '{'Ims W.i]*lt.‘r ii'i 'his a'trlite,* jispi*!" ( 18 ) 
this o|:m,tir«n, IsMsiu^g it piirtly tin tht3 thnt. wlitn't? il, 
is pf>ssihli:» to (U‘t«nini!'n3 tlu^ son of 'tho parasitt:',” it sotnns 
jiiwnys'it) 'be iJie sMint.^ na l;hoi. of 'tJ'n:? autosttn.” ' In hialattn;* pfiper 
ht‘ HtM3n;m to liavt.^ rnfu'liiiot! sranewlin-t his ''carlitii* 'viewSy ‘"'all are 
not 'iieenssai'ily clefovrnoti," 

'Ihe tlistniKsinn may n,o doubt bt'eomo soniowhat |)iM]ruil.ic nvsless 
it bo (’.(Uisiantly UtaMU^ in niiml that tho niunor<)ns nioi’phologieal 
lyptes of mio pnil (ln})li(*atos must alniost rertainly (liilbi’ con- 
siderably in their ultimate origin. “ jfur jede Forme, eine 
Speziel un torsuehung eintreten ’’ (iSchwalbo). 

tin file other hand,3vere we in a position to estalilish n. classili- 
eition of iinoipini monstrosity liased upon their niorphogeuesis, 
t-lui most iairaiaainaital distivictiiiii tfliat co.vihl [lossibly be miuh* 
\vcaild almost eiaisiinly be that betweim those wbieb ditl a.ml <,!ms(3 
whieb slid not a, rise from like centres, assuming for |air[)oses of 
argument t'lmt , 'bot'l:i of -tliese i>ypes do in fact peiu.ir. 

Beu'ing 'i'ri 'mind tliat'the- present discussion is concerned wilih 
the avla.n hlastoderm, we may venture, tlien, to posi.ulati^ I.Iumm* 
firia/lru'rietd'ral; 'piN:)bh^ms; raised by. a eonsideratirm of unecjual 
'. iTKU'istrosiiiy* 

1. Gan't.lio two Gn:ibrjonal can:itmsc),loaTi i:tsyiirn'u4''.iai:*a'l (liipliejiit* 
be (rxpdaiiu'Ml ,a,.s a.rising ultiimitoly' from a single, riornm'l eeu't'.ro? 

, ',in otlmr words, is their nature dir.ygritic or monory'gotic ? 

2, ' At their, time of origin are tl'ie two centres lik'o or'unlike,? 

ib In five latter case — 

(a) Wir'd} are the eaatsal 'fiictors responsi'ble for thedissivnilarity 
of the xsentres t 

. ■'arid ' ' ' 

' ' ' 'What" is, tl'ie ' relation between tho dissimilarity of the 
centres and. the producl-ion of the t\v(,> (‘crntres Irran aj'i 
orighuilly singhi ciuitin ? 

In otiier vvravls, is I.ihere 'a.'riy (li'cr'ct eansa! i*mrneel"fetn 

■ "lietween .xlnplicity ami asymnuvt.ry ? 

NbW', eix^arly, could a- dofirvite a,Tiswer he given to tlu"»st:Mjuesf.i<'vnS' 
,'i'n .every well divfimal <iase of asynmndirieitl dn pi is |''>laeed 
upon re(‘or<L wo shouhl 1>6 far iidvancexl si (‘<>nipi'ehf'nsi<ai 

' of tho main tvjKVS of tln3ae, a'tal of tlieir .inorpln’'igia{esis.' 

■ '■ IdmaJiswor I'.o tl.iese <'|'uesti'oi"is, as far as tlm l,,Ias'lxHli'4'a,''n,,d{,s^i':iilH;a,! 

' ill f;]iis papx-r is enucerned, seems 'fairly ■.dt.^'lii.'u, to, if .the ■eoi'ielnsio'n: 
arri\'e<! jd} in st/tda4ai''Bb9a/rr«b].a:5 valixl'.' ' ‘'I.liero; it wi'iS'ca'aiel'iirlei'i : 

L iht' )>laaUr:1caaii 'w'.aa (aatarnly. , 
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2. tlio' tAYo eiHV)ryoual centres were, from the earliest 

pertul, (lissi 1 , 11 1,1 jvr. 

‘h That the dissi,iriilap poteiitiiility of tlie (avo ceiitros {i.lniost 
<‘erta;inly resulteil from i,.hoi,r motie of origin, i.e., froiti a 
(|ual ! t abi vely ri no( [iial division of the “ formative substance 
of tlm original germ. 

Here, then, we have at least o.n.e weli-deliiied laorpliogenetic 
t,y})e of asynirnetrical duplicity, that which owes its es>sential 
oiia.i'acfceristics to tdie production of two daugldier centres of unequal 
|)otentia,l from, in tlie first place, a single and presuiiiably iioivninl 
ct'iitre. It seems impossible that the two e.ndjryonal rudiments 
on this blasted erni can ever, to adopt Wilderts terminology, have 
been pliysical duplicates.” 

It is not possible in tliis paper to enter into a comparative 
iliscussion of unequal monstrosity, even in the very restricterl 
field of avian teratology. In few cases have instances of unequal 
monstrosity in birds received suiiiciently detailed description to 
make this a fruitful undertaking, however desirable. But at 
least this may be said : — 

Tlmt there are at least one or two cases of unequal mon- 
strosity wbicli must have resemlded BlastiOderm E in tlieii* mode 
of origin so closely as to belong to tlie same moi'phogenetic type. 
Bucii would aiipear to be — 

(rt) A goose blastoderm described by Gruiidman (5) and quoted 
I)}- Hchwalbo (16). 

(7i) Three clvick embryos' described .liy Dareste (2) and, also 
([noted 1)};^' Scliwalbe. 

(c) lN)ssi])Iy a bkistoderm described by Kaestner (6) consisting 
of a. norinal cliick embryo of 17 (?) snniites, 
whitfh occurred a primitive streak-like rudiment, closely 
resen d >1 i 1 igv ^ds ligtire, Itudiiuent /•] of 

blflastotlerirb E, Tliere was apparently .no sign of any 
diderentia-ted niorpliologixail connoctioii between tlie two 
rudiments. 

, ' Idle, 1 >la.stoder,ms deserilied by- Grundman and Da.reste .resend )le 
ea,(dj ,othor' 'and differ f.i,‘om [.ilastodorm' '.E in tliat the lesser 
emliryonal rmliment lias attaim^d a cousidoraWy higher degree of 
developirient thaii is the caiso in the lall,;er. 

hi (dl tliese caaes the.' Iosscm:* ru.diinent is cdiaraetcnnhsed by the. 
exlu'rr}ifMhdi)r!n(Ui()n an.tl la-isk of dovelojiinerit of tlie heat! and 
liy the a,j).sence of tlm hea,i’t. In none of these easels is fiu‘r<‘ aiiv 
d.esci’ipti(.m of sections. ,F(,)rtuua,te]}q .however, I hapi'ien to lia.ve 
hi .my possession hlaKtcjilern,!, whhdi a'j.ipears to rcsionble' these 
closely, a.j,i{I as it a.j.qsairs not dev'oid of intereKSt, I.,h(.q:)o s’liortly to 
liave tihe.opportursity of describing itS' structure. 

It may he note l iierc that lh::ist<)(lerni. 'En,pp 0 ars'uiii(|t.:ie aaiioiig 



106 


Mil. mmh TAVLEH ON A UNIQUE CASE OP 

df3vsci*ibec! cusos <vi‘ Ditplicitn.s ivsymniietrOvS' iti a.ii i»v|}ori,ij:mtt and 
signifies.uit I'espcact, l.^'hat is the fact tdiat tl:ie greaiei’ ei:ril>ryc)i:iJi! 
:b)ia;rij;d:.io!i (^^‘Hrtosite as 'Well as tlie lesser, ex}»il)ii,s c‘X:trc*iiie 
dctfcHjts of orgaiiisatioiE 'l.t is vnmectissary to coaoneiit fiirt.lier 
liere ii|:io'n this in tore, sting fact, for its morf jiiogcaHMh^ sigirilic'aiica 
was more or less directly' c()nsidere<l in Pjirt j!!’, Oiui may 
iiierely einpluisi/.e here thaii it is this (diaracteristicwhieh directly 
}'iiid iru'liiHKdily a,lf(>rds strong evidence as to, tlio mode of origin 
of the i)hxstod,erra 5 and furtlior, tJ'iat vvliile th.is fact is mor|>ho- 
genetically of the utmost signitlcance, it indicates no fi:o.i(liiinental 
difference between this specimen f uni other forms of a.syinmetrieal 
duplicity as regai’ds their ultimate mode of origin. 

■ A„part from, the blastoderm referred to above, there are a 
number of cases on record, the significance of which ap|)efirs far 
more uncertain ; it would seem diiheult even to arriv'o at a. defiiiite 
conclusion as to wlietlier they ciui be ,rega,rded as :inorioi^yg(>ti(,^ in 
origin. 'Sucli, for instance, are blastoderms upon wliicli occur two 
emliryos, botfli of which are nior^xhologically noianal, but which, 
are very unequal in their degree of developiiiei'd:i asin(iicxite<':l by the 
tmml)er of somites. Such forms, it would' seem, admit of equally 
plausible explanation, on either the Dizygotic or "M'onozygoticj 
hypothesis. In the. former case th,e explana.tion of the di,l’Ferenco 
of jigeu^f the two rudiments is clear; in ■the latter they might 
perluips 1)8 regarded as arising from a merely quaivtitxxtive uneipial 
divi,sio'n of tdie germ, such, that -eacli centre ret^eived' .iis full 
complement of ‘^.formative. sul,>stance,’^ yet the two cei'xtreB were 
quantitat'Ively unlike in such a way .as to -residt .ii'i a reta-rding of 
the development of one of them. 

If this mod,e of origin be i-egarded as lik'ely, 'we tlimi appear 
'to be able to distinguish three., main- niorph<)geneti(t t}''pe.s of 
duplicity :. 

l^ype 1.. In. which the original disturbance' of tim germ i*c,‘sults 
■ in the production of qi'iautitatively ami (n:mlit;i.ati\'ely 
like ■dii4..igh ter .ceritres, giving rise to tlie equal duplicity, 
the well-known typo of Duplicitas sy'nnnetros. 

Type 2., In .w^hicli the two daughter centres ai.X''^ r|un.rititalvi\''ely' 

' I'U.iIike, hut qiialitntmdy simila.r, givingrisetc'M,w)''j ernlnycKH 
I'loth niorphologically perfect but uneqi..i.a.i in tfiH'e’r st'.a,ge of 
' development. ' ' 

.1'’yj:)e 3. In wbieli tlie, daughter centres are l:.'>oth 'qualitr'ti'.ii'c'fy 
'. and '.qinintitati'volj unlike, giving rise to ' such a. as 
■Blastodeian .E, in whicdi ■ either, or even botlq.intihrycuuil 
centres, e'xhibit'gimsabnotnnalities of strii(duu.’e,;a.'p{H).rently 
' ' always .of the nature.of a defect o'.f orgai:iisa.tiom' ■ . 

.' .The question of' modifications ancl deformatixirm of a sccxindary 
nature is too complex and lengtlqw'to' be..(lenlt wii.h here; it may, 
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however, be a.gaiu erapbasized that it is of extreme iiriporfcaiice in 
t;h,e elaci<]atiori of the ultimate mode of origin, of asymmetrical 
dii'i'di cates. 

2, Conclusio7is, 

L Blastoderm E appears unique among hitiierto dcrseribed 
(iliicjk blastoderms exhibiting asyinmetricai duplicity, in tliat 
hotlj, not merely one, of the embryonal formations exhibit gross 
morphological defects. 

2. The morphology of Blastoderm E seems onl^’' to lie explicable 
on the monozygotic theory of origin, e., that botli centres origi- 
nated through some kind of disturbance, the exact nature of 
which is at present obscure, from a single and possibly normal 
germ. 

3. The two centres of embryonal formation, to which the 
originardistiirbaiice gave rise, must have been from their origin, 
qualitatively and quantitatively, of unlike potential. 

4. The primary modification induced in tlie greater embryonal 
formation resulted in tlie inhiliition of the normal growth of the 
anterior portion of the nervous system and of the formation of 
tlie head -fold. 

From this primary modification, indirectly followed vsirious 
secondary modifications, due to the causal correlation of tlie 
various organ -primordia of the embryo. 

5. While in the normal chick both the anterior growth of the 
meilullary plate and the pleuro-pericardial expansion are opei’ative 
in the forma-tion of the fore-gut, the importance of the hitter 
factor is indicated by the condition of embryonal formation «, in 
which, though no true head-fold could have been present, there 
is nevertheless a well-developed fore-gut. 

6. Blastoderm E appears of extreme interest with reference to 
the iocalisation of the formative material ” in the early chick 
blastoderm. For while it lias been experimentally demonstrated 
that the material of the primitive streak does not enter into the 
formation of tlie lirain, it' appears that, on tlie otlier hand, the 
material from wliicli the 'anterior region of tlie medullary plate 
T'lor'mally arises may u,nder certain cireumstanc<;>s have the power 
of giving: i:Tse to a primitive streak-like mass of tissue. 

7. Bhustoderm E seems to have am important, bea-ring on the 
f'lroldem of tlm origin and nature of asymmetrical dn'|',)li(uTy. 

^.I.duire has hitherto been ilifierence of opinion as to whetlier 
■f'lie t.wo mernbei’S of an asymmetrical 'duplicate could or could 
not liave l)e0n originally ' (to use. ' WildeFs term) physical 
duplicates^ ■ 

Opinion liitherto has inclined 'to the view that inddie majority 
of eases this was the case,,tbe inequality, of the two components 
resulting from secondary causeB. ' A.uthors, however, have recog- 
nised tlie diilicult.y of .the proble'm' and the lack of a.ny conclusive 
evidence. , ' . ' 
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It is of oxtrorno iiii.ovest, tlioroforo, to firK.'l lo I] o. 

ea.se of unoquat duplicity in IIhh'o omo I)o no i:ooin ftir doiil^t' 

that the two eintiayona.l :fonn::f{,,h»ns svviv from ilir^ first uniiloa 
tlio as}riu!'iH:,'t:ry therefore being intimately iHHUui up with Me;* 
{letmil origin of the two coih-i'es of ivmhryor»n.i formation from i\ 
single centre, {iru! not resnlting froiU' secondary modilkaation 
clnring tlie coni’se O'f devc;lopmont, 

lAktralure ref(trred to, 

1. OniLi), 0. M. — Individnality in orga.nis.ms. Itniv'. of (d,ilea,go 

Press, 1915. 

2. Daeestb, (J,“ — Eeclierches stn* la production a.ri:.iricielle d<:\s 

nionstruositds. 1801 . 

3. I).Ri.Bse,n, ,.I1 ans. — “’D ie ’Verstdnnel/aing der lnd,ividriah,iiit 

bei Ecliiniden Kei,i.nen.’’ Arcli. fiir Ent. "Moidn dor th’g., 

BcLx., 1900. 

4. GiiA,P'Eih L.— .Arcdn fiir Ent. Metdn der Oi‘g., Ed, ,x,?vxiii., 

191L ' 

5. Giujnbman.— A natom iseber Ilefte, 1000. 

6. ' KAiMXKtt, 8.— Arcd,!. fiir Amatoinie, 1891), 

’ 7. KAES'rNEiq S. — Die Eats. d. Dopp. ales Alonscb, in d. 'lioli. 

' WiiEeltiere, 1912. ■ ; ■ 

8. AtiT-iioPHANOwa Paul.— N otes En:ibryologi(|nas et O'Arater 
geniques.— Ill* Note siir nn l>la,slotlernie donhh^ do la 
poule.” Arcln fiir Ent. Alaadn der 1895, 

. 9. M]?n\soil'NiKo,F,F, E.' — Ei.nb.ryol.ogiscbe Htudieii an ]\lediisoin 

Wien, 1886. ■■ ' -q ' 

10. Newman, II. II, — The Biology of Twins. ' IJniv. t»f Ghicae:r» 

Press, 1917. 

11. Pabker, K; M'.— ‘'^The early development of i;ho Il'oai't and 

anterior* vessels in Marsupials ivibh, special,, .rcrfi ‘rmn.*i:* io 
Fmxmiehs,^^ ■ Proc. ^ooLNoc. 1915. 

12. Peebles, tEnoHEKOE, “'Eoealization clnek mnhryo 

upon the l>lasto<lernn’^ dourn. Exp. Zotd,. voh i., 1901, 

13. lioiUNsoN, A.— Jorirn. ,Anat, „Pliys. voh .xxxvii,, 1902. 

14. .lionvrfciuq '!,i.— tlonr,t,i. 'de FAnat. xh, 1904, 

15. Sr. I Di.Aii(,,E, (4,E(>FEEi>Y.-«»4'rsiii.e de 'leiritnlogie, 1 8992-27. 

16. HonwAjVEF, E.— ,n,ie ’ 'M’orplmlogie dm:’ Mi^ish^!t!|{!Igen ilna 

'M ens<*l 1 on n. <lei,* T.iere. 11 . Tird. I ),ie j, t:n r| n I hi Id irngen , 

1907* 

17., Stock ART), (1 14.- -^A.Tr,n;>r.'dlBnan' A.'inrt, voh.v,i., 19t!'6-"07,' 

■ 18.' \\hijnn,u. llVI,:L-«^,Arner. Jonrn, AiUit.. V(,d. 

19. , „ ' ■ „, voh viii.,, 



ASYMMETRICAL EITPLICITY TN THE CUICIK* 


109 


EXPLANATION OP THE PLATES. 


EkFEUISNC’E LKTTEKa. 


A.LF. 

AntMor.ap. ■ 
Aji.t.extJf. O-.' 

A-)lt.p.;p.C, 


ail A. 

])oi\(Xor, 

JJieii, 

KmL 
:f. iL 
:f.G; 

IL B. 

InfAep. 

Im'L Lml. 

I^.aud.MS. 

LJU.T, 

L.lfi/.P, 

LJai.aui\f!p. 


anterior intestinal 
portal. 

anterior aortic space. 

= a\U.erior extension of' 
fore-g'ut. 

anterior extension ot‘ 
plenro - pericardial 
cavity. 

=(‘lior(la dorsalis. 

—■dorsal aorta, 

— Ditnceplialon. 
ss^entodenn. 

■-~fbre-l)rain. 

= fore-gilt. 

™l)iiid-ln'ain. 

= lieart. 

infundibular depression. 
== lateral limiting sulcus. 
= left auditory vesicle. 

= Iel't heart-tube. 

~^left hyoid pouch. 

—left lateral aortic space. 


L.op. 
Mesmo. 
Mes.siw/ . 
Oin.mcs.v. 


0,p. 

l\p.c. 

Pr.g. 


Jl.and.ms. 

B.BLT. 


RJhpP. 

ILJat.aor.sp. 

ll.men.pro. 

Ilud. c*, 'I 

liudA^ 5 

Soni. 

Som.mes. 


Sp.mes, 

Tel. 


— loft optic evagi nation, 

— mesencephalon. 

— mesobhistic somites. 
==oui\)halomcseiitcric vein, 
—oral plate. 

— jileuro - pericardial 

cavity. 

— “ primitive groove.” 
—right auditory vesicle. 

= right heart-tube. 

— right hyoid pouch, 
—right lateral aortic 

space. 

=right mosodermal (?) 
proliferation. 

!=s Rudiments a & /3. 

— smnatopleiire. 

— somatic niesod enn . 
—sphuichnoploure. 

— splanchnic mesodorm . 
—Telencephalon. 


PI. I. fig. 1. Photograph of the Blastoderm, stained with Borax carmine and 
mounted in Imlsam. 

PI. XL fig. 2. Triuisverse section of the primitive streak-like Eiuliment /L 
PL 1. fig. 3. Semi-diagrammatic representation of the anterior (cephalic) region of 
embryonal fonnation «. 

Pis. II., ilL figs, 4 & 5. Transverse sections of the anterior (cephalic) region of 
einhryonal forniathm «. 

E 1. In the jdaue of tlie ieleneephalom 

E 2. iVistinaor to E 1 in the region of the anterior extension of thev fore-gut, 

K 3. In the anterior region of the dieucephalon. 

E 4. Tlu'ongli the dienceplnilon, showing the left optic evaginiition, and the 
infundibular depression. 

Er>. Ill the region of the mid-hniin, Bhowing the dorsal aortse mid the 
heart-tubes, 

Elk lAisterior to E 6. 

E 7. In the region of the hind-brain. 

EB. Through tlw plane of the auditory vesicles and the anterior in test hull 
portnl. (See also text-fig. 1, p. B7.) 

I’l, I, fig. 7, A, l>iagrannnatic reproaentatiou^ of ''a median longitudimil section of 
the anterior region of a nornial chick embryo of 13 somites {after Lillie, 
The Ifiiick/ * fig. 07). For coin pa risou wit h B. 

IL lliagranuniitic reconsirvictitin of the median longitudinal sectiou of tlm 
ciid uy on id fonnation a. For comparison with A, 
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10, Some Points in Insect Mecliaaics. 

By H. K. A. Mallook, F,R.S., F.Z.S, 

[Received Alarcb 18, 1919 : Read Marc-li 18, 1919.] 

( Text-lig iires 1 -8 . ) 

III books on Natural History and on the anatomy of aniinals 
tlie descriptions are cliielly concerned with generic or specific 
characters, and little attention is paid to tiie meclianical featm‘es 
of the vaiious parts of the organisms. Tlie mechanics of joints 
and muscles, however, are not witliout interest, although tlie 
similarities are so close over a wide range of orders that they do 
not — with few exceptions — form a sufficient basis for purposes of 
classification. 

Taking the wliole range of animal life there is a broad dis- 
tinction, in the mechanical sense, between those types which have 
internal skeletons (■?’, e., vertebrates) and those where the skeleton 
is external (i e., insects and arthropods). In both the chief use 
of tlie skeleton is to form a more or less rigid base for tlie attach- 
ment of the muscles (especially the muscles of locomotion), but 
the foi'in of the joints on which the muscles operate is very 
different in the two cases. 

Joints may he conveniently classified by their degrees of 
freedom. The most general freedom which any two connected 
parlis of a structure can have with reference to one another is 
tliat each can be both relatively divsplaced, and also turn about 
three axes at right angles to one another. Witli joints only the 
rotational freedom need be considered, and therefore the greatest 
number of degrees of freedom for a joint is tluee. Such joints 
'are met with in the case ■ of vertebrates, as, for ' example, at^ the 
shoulder, which allows the arm to be raised or lowered in a for- 
warii or sideways direction, and also to turn about its own 'axis 
relatively to tlie slioulder. The elbow- joint lias' two degrees of 
freedom, namely, so as to aJter the angle between the fore-arm 
and tlie lvi'unerns,;mi<! to turn the -wrist about- tlie. mean, axis' 
of tlie radi'u's -and ulna. .-The last -two joints of tlie fi-ogers are 
exainples of joints with one degree of freedom only. , - 
- The,- jointed, parts ■ in ■ vertebrates 'are 'kept in. position by what, 
.may he compared „ to an elastic,. stocking' composed of 'ligaments, 
ami tlie "working surfaces 'Of the, bones are kept froii'i actual: 
contact by a - thin -cushion of carti-lage., ,„,Tl:ie elasticity of ' the 
conn„ect,io'n' makes tlie' '“ d'egree -of .constra.int/^ (i.'v.e., 'thfey limitS' 
wliicli the motion, other than that appropriate to the degree of 
freedom, (tannot exceed) rather lax, and for this reason the verte- 
brate-joint can bear accidental strains without the injury which a 
more rigi<l constraint would induce, 

The animals whose skeleton is external are not so favourably 
circumstanced in this respect. None of their joints have more 
than two degrees of freedom, and in general only one. The 
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;il-l;ftdiinei5t:. of t,ho joinfci] po.rfs is i.4'i,‘n]e hy a vory s'linri;, ^{♦vx;ji>^o 
\viric«'h joijjs prooo.ssos on enol'i, iuhI iii.'ty I.m,:* oofnpjirtHi 
wil'.li two tiifios coimoofo*! m..s slioun. iti 1, fin* iulu's 

representang the skc'^loion of thn pnrt. SiU‘li a joini, lujs only one 
tlogi'eo i)f frcHidoin, iiiM.! tho ('ortsi'^ralnt is vory i‘lostW’^'. 

'Hie close coi-istrninii imposed l>y ihisso cotuHa'iioris injdve.s tlic 
joints :nitlH'vr li;d>lo i'4") dojnri.ge from, juadiicntjd forces, j.hhI it. 
seisms |):i'obat)lo tha-l. I.Ih'* fiurit i;o the si/.o t^) wldt*!! ,ai*liri'iln,i:i.‘ 
animals oa,D 1)0 dov'()|tg»cd is in a groH.t measure tletcrmiiH'nl t>y tlie 
brittilei'H'.ss whieJi uooossa.rily follows this ty|>(.‘ of o.onstiaio.fion. 

Text- figure ]. 



I)iajxvniii of typical! Ailhiaipotlj^^ 

. W'l'ioii. a .iBOviug.'body is sud.detdy. stopped, ns wlie.i'i strilving 
the gixruiid after a' fall, tlie. fo.rces trailed inter play are propor- 
tional to the mass of the ]>ody, aud if tlu^ force is so afrplied its to 
ttrnil to tarrni limb, in a;ny diixKdfn^^^^ (except that i,n which it is 
properly intended to move, iiie reaciion at the joint, h r., ihe 
force tendirsg todmeak the ligament, 'will ];h>, for simi'la.r st.ructure, 

.,'in 'tlie ratio of the mass to tlm s(.]njire of the linca.i* dimmtsinn- 

or, in otlier 'worils, the chance of breaJeage dccrcasi;:*s dircv‘t!y widh 
'lliesizcx ■■ 

The great ditlerenco betwiam .the sii^o of the largest a it i dilate 
,and largest. vi^td:.o!iriiiie.:riit}:ier l.iea.rs inrt f.his view, 

Tim la'aadesf. la.nd, f arlfl,iro|,>od'— a, l.'Ha:itlc~jnay Wd’gh s(,.>mei.!iing 
o.'ve,i* an ounce, and a:n'ele|.>lui.nt '4. or 5 tons. Home of 'the a.(|uaf4't„“ 

artienWies cu’ayfisli, I believe-’ Aveigh lit) |;,Mmm|.s, and, of the 

ij4:|iiatic' vort(du*af;es, wlioJes a.pproa.ch IhO'kms. 

.' Where more than onedegreo of frumdom Is re<pdrod in thtc lindi 
.of an aatieulate', thls,ol>jBct' )«■ generally attaijjed by placing two 
' err in.fnx;} joirits, of one degree of ..freed o.m in close sncccssimn and 
drr riearly all, cases the lege are.' tluiS' .c?on«t.ructed, the j«)iidK of 
the coxic, ti'oelninter, and. ■■fern nr ..being. "dosis togetiser with tJieir 
axes mntnally set at right; atigles,.'.. Text* fig. 2 sIiowh diagram 

I'lim mfbnimd !)y kr. Ciilinna tkut m .the Icj:?- minify of sojur loatncjoiitK cm* 
ef tlw romurthmH nlwtelwtl in texi-%. I w ahnoitj thiii i« iln jinid 

H I lowH partial iVoialyni af iwa (Wjkfrwitj, 

f lilxclaflirg' !jinul-Cmh!««. 
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Bia.tieJilly the tyi»h*Ml ai-tlii'opod leg. The leg is supposed to be 
exteudeil iiitio :i sti'uight line, thougli in most cases the iiatyraJ, 
limitations o£ the motii)i.:i of tlie joints wouh.l prevent such an 
extension l)eing actimtly aecomplished. In insects with, folding 
wings two degrees of freedom are ol)ta,ined in the same way by 
two closely approached joints at the l)ase of the wing. 

The loc-omotive muscles c)f insects offer many points of 
meclianical interest. A.s fa.r as the legs are concerned, the same 
forms of inuscles and inuscviihir attachments are foinid not only 
in insects but in all arfcliropods with well- developed joints, and 
this ea.n lie rea,dily examined in the legs of the large crustaceans ; 
l)ut in insects which have a head, thorax, and alidomen, the 
chief locomotive musc^les are all contained in the tliora.x, wliicli 
nmy 1)6 oompa.re<l witli the engine-room of a ship, the liead corre- 
sponding to the conning tower, and tlie al)domen to boiler-room, 
slokehohl, ainl repair outfit. 

Text-figure 2. 



1 

j . X 

Diagram of typical Artbroputl leg; 

(<f) coxa, (h) tvoelumtcr, (c) femur, (d) tibia, {<■) tarHi. 


] t. wa.s saiil jif; tlie beginning of this note i,}mt tlie iiieclianical 
cletailsof tuiimals with extorna.l skeletons rarely oilered cim-racters 
ada|>t(al f()r the prirposes ()f classificaticn^ 

A:morigst insta:;ts, }u,>w,ever,-the ine(,tl,m.iiism of tlie wing-nnisdes' ■ 
does dc3(initely separate one s.ma,ll orde^r, .viz.., tlie dragon-flies, 
from aJ], tlie .others* 3)ra.go,imfli0« -or their allies are, !■ bo,lieve, . 
goologi(:Tib,y ,thcM>lileet Ibrrn of' insect known, a:nd the/ action' of. 
tlieir W'ing-nmscles..is the simplest. It is I’epreseuted cliagitn'O:* 
matica!,!y in te.x'tffig. ^ , 

' Each, of' tlie gro'Up of 'inuscIeS' wliich aet' on the wing is ?ittac]ie<l 
at its lower end to processes'' of the thorax, and is capped by a 
cl'iitinoiis 'cone, rather like an extinguisher, terminating in a fine" 
ligament*. ' Tlies©',. ligaments lead respectively to points on eitlier 
side of the wiiig-joiiit ; thus the contraction of one set of muscles 
(represented by A in the figure) mises the wing, while the other 
gmoup, ‘.B, depresses it. 

In all other Orders of flying insects the arrangements are much 

Pnoo. ZooL. Soc.-d919, No. YIH* 8 
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i» ore complex. The tnnscles are never dirfH'‘tly^alhiclie4 
wings, biitr to various portions of tlio iliorax, ({uif'e disnnrt tVooi 
the \viiig"joint, and dfdnnuation. of the tlaa'ux: eatisrd hy lla/'ir 
contrart'ioli sieis indirectly on the wi.ugs. .It svoid<l inure 

elahomln lignres than cun he given luu'e niake ihis jicliun 
€lea,r, hut textdigs. 4, 5, and d in(lica,tc .roughly t' he sfu-tJou:. (in 
|)ri,viei|ril pla-ues) of the drbt.'ira.x: a.nd groups ot, ■musriee. 
dlio! dof.ted line.s in 0 a.nd C slauv iJie kind eil d'irlutrioat.im 
I'lroduccMl }> 3 ” the 'luore or less l'tori/.oi.iia.l and vmhieal grouj'is. 

The (]Uestiou arises as to why has this ennipHcsdeii aiid indireet,. 
method prevailed. 

'rextdignre 4. 



I )iiigrrtmmatic liaU'erojjs-sectkm. 

Actloii of wihig-iaiiHc'lrs of l)nig*jaaflk‘s. 

If the probleru were set of designing a. ni(.'’ehani8in for .fkipping 
M^ings tlie dragon-flies solution woidd eerlaiiily he the lir*si. t*» 
suggest itself ; yet it evidently uiust ha\'e some vl}.sadva.uiage;s 
since iti lias not lieen generally a.dojded, 

'A.niofigst jinany otimr (.airiouS' nmc.hanieal ileviees fouial in 
insec.is the folding of the wings .is wo.rth attentann, The folding 
Inuaj rehuTed f.o is not tlit^ more alit.u'ation of thr^ a.ttiiatde <'»f the 
wings at ia*si. ajul in fliglit ; bt:it an aeiua] fohhng i»f the wing 
ii'.solfy afti‘r t-ho manner of a fan,. Hero, again, more elal,H„iraie 
figures than (‘a.u her given in this pla.ce wouhhho reapiired, to ,slio\v 
idu^ complexify whicli is^ found, in' somo of t'In,.*se foldei! wings.. 

The. simplest is tifiatused by some of tlm l;l'y,Jnin':io|'itein., wlii.U’e 
n. single longifaidinaJ fold is idrnied fmn Hm hiis(* !,(< mau' th*^ tip. 
This, while not altering the length of the wing in repuse. 
diminishes its width. In, the. majority of flying heel ies ihv leugl h 
of the wing in the folded position, is ,redtu?ed, 41ds is edrecled h) 
a joint on the leading edge of the wing frmn wideh ike msamre.N 
on tho folding part of the wing-memhmne radiate, Hit' wing 
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figure 4, 


f. 


Toxtriignro 5. 




4Vxfc-l'iguri^ fk 





Ty])kHl avmt»K«nn0»t of lliglit-oaoselw its otliot J'— 

(4) Iialf c.rosH*«f«tioii of tljoranrj (^) btigituditml «ectiotj of ihoiax 
C^O half gkttiiwtion of thorax. 
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folded cfiii tlie'i:ii Ije coiopletely covered by the The mtiseli;* 

operation the I'olding part i« contained in nn enla.-)*ged, nem'iire 
the l:mse of the wing. 

Borne of the fjeetlas witli short, cslytt'a a,.nd some of fin'^ l.hilirt-- 
ptem (lioth'ibly ea-invigs) Imve two sucvli joints on thr^ hength «>f iho 
wing so tha,t the la.tter when fohio<l is only (me tliird a.s long as 
wdien extended. 

Tlie ft,dd.s in siicli wings are (^xtreincd}'' (mni|)Ie:x' ruid can Ijo 
or less re|':n:‘eseiiite<l by a fan a.t tJte end of ;i ha.ndle, half Ibe 
lengtii (if 1 1 u'v fail itself, l.fhe 'wi:ng":niernbraj:ie mnst b«:.‘ siipposod 
i.o be (‘oiitiniied from tlie fan p:ro|:H3r to tbo l..>as(3 of .bajidlra baeh 
rib of tlie fa.n is jiitribid at its half lengthy tint, tinmi xis (»f Iheso 
joints is in the ptrne of the fan. an<l at right- angles to rib,. 
See te,xt-;lig. tb 

IVxt- lignre 7. 



1,Vxt-»fig«. 7 8.‘— T<» illurtirnl-e iho t.rirti Ihhltia^ of win;;' (if iMirw fa, 

Tire lettCir.s nsurk ithjiUtiod iu tho said fetiol 

Ill foldi:ng,. , the fan is first slnit and tlm leading edgiwiirrma.l 
tlirough nearly ' 18{)®, but before' this na.itio.n ,is' eoinpleiia'i i,|}o 
.}„ialf-way* joint comes into action so timt the ontor edge of the 
'nK3inbra,/rie'i8 i:icrw under 'the joi:nt of the fa.n. Sec text'dig. 7, 

"In the case of earwigs, at any 'rate of the s|)(*ei<.«s ftmnd in 
Eiiglami, it seeinsvjiBorc) than, donhtful '.whoihm* t.lu* wings 
ever usecb . The t!:iomx:'ordy (a)nta.in.s traces of lliglit nnisch'S,' am'I 
I '^havo^ not bean able to i!.istinguisl.i any folding musides in the 
wings tlieiiyselves. ■ ■ 

' dlho ancestors of ' 'the ^present." species :pr(.dmbly, ..limt working 
iv:ings which for some reiwoix have now Wkrroi'iito\..liHiiseb 
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LL On sorn<3 10,|ii;iiorial aud oilier Species and (Jcnicra oE 
Ai’rican Iclinciunoiunm eoniained in tlio Collodion 
of il'H^ llritisli M'useiinu By Olaijdk F.E.S,^ 

F.Z.S., &c,, Franilinghain, England. 

1 A|»ril 11, ISHO: lUnul Jntio 17, im.] 


Only sniid! piU'f. of ihc very nuuieron.s specimens now lying* 
idle and, in mir Na.tdomd Mnseum is liere triiatorl of 

-in facdi, only s|)i;udas relxo’ahic to the first 

of the live kiown Sul>huniHes of i.tdnieinnonidas have been 
t-omdied npoip ami of tha.t Snhfainil}^ no nioro probaJ>ly than a 
tit'die. One of the interesting j-riints of the present pa.per is the 
(liscoveiy in ,Ei pnilorial .A.fritai. of genera., tliongli no new specaes 
known hii.hert<o only froin Asia,; and l.his goes to .stire,ngt,lien a. 
possilile bvrmer <‘onnoction nf t.hci two faunas, ly wa.j of the 
t/lnigos ,Ar(‘h'i|"Hda.go am! tln.^ Sey(,‘b(dle Islainls, snggested by m,e 
(Ib’iin.s. 'Linm 8o(a xv. 2, 11)12, p, Ibit, although i<:'h,a:itieiii 

spr'cices a/rt;M'*ap!inred a,t .Lyinlhurst and Biinla, none of tlie African 
ones to tlu:^ stn.d.h of the B.dm-ra,— exce|>t sindi .stragglers as Bcm'K'S 
-a.ppt'^ar io lie <putw tlio same tia u|'>on fd,ie nortimrn 
<*(Ka,.sts of fdn'5 A'lj;aj,h(ei.‘v*a.i'ji‘a-,n ; indtaa:!, a .Ftnv f<n:‘ms, e., y., the 
gemw.*!' 'M'agwenga am! 8.kia,pn.s, are exedusively Ethiopian, while 
tln'i larger' Xoridiflcs ain'l (hn‘pt;ides are among tln^ finest a'rnl 
:nio.st bejuiltiful i'ri, thie world. .All, or nearly a.ll, the ir,isect.s of 
idle I’lresent, pa.per aiaf conl:a.ined in. 'the inaiindal col!e<,died, by 
8..' ,A. .Neave in 'East' Ceidiral .Africa during recent' years; 
wbereve,r tlu,aa> is .reference to.(.)t'her rn'tonologists' tlieii,' names 
are inserted ill fill b 


C,LA.SSim,.El) Oataukhie 
of H|'»ede8 ami Cen ora' .herein described. 


:i'(;d^i:,N 'Id'll 'M: oni,D At 

'lea WKlVttON t'H .M, 
Toppldes. 

KiUJiM'i’A ,ViirL 
I, vt'j't iniiithi 
«. lutiuissi jHnr/. 
a. py;.afIi!Vr, :.p. lu 
k (liuHillatu, jl/ort 
'E cornist.'itfi Tos^/, 

7. rRriuifVr, sp. a. 

.s, triuaj^ulilVr, ?4p, a. 
0, vanalnliH lUir/. 
lu, pili)s!t fVrw. 

! 1. st rlntifrrta.'^sp. a, 
1:A rnhrif’iil.a MaH, 

T HOOCH PitHSk 
b K'OlWj Hf»* IL 


(kv'TA,!,nn,f*mrH 
t, au<'.oYi Ih'HJh 

2. a'ig'm(\V'i.U'u:.n:iH Tmip 
a. Hp. It. 

Kuvth lormprA 

L mlUHMluliH, Hp. 11. 
a.’ uiji^ripotluhjH, Hj,o a. 

b'KFTor;nA.T.K't:f'H (AoJk 
L ntfi«0pi Cam, . 

<,VnsNomfA,'UK8 .Forsk' ,, 
'■ ,1..' bliiiKllte. Fmjf, 

■ *2.. ■te&tfaira 8^4fd* . 

■ vvSr ■mk?ta(5«ipiaUft, »p. in 

4. itmcileiitai*, sp. n. 

KrM. 

Ir luUmfcor Fah, 


'XA„NTHfM<MO'A CVlW.. 

1. hiU'ji (^nm. 

13. fk'tuiiUr, sjK 11. 

'a rotuiuiaOir, sp, lu 
4, t out(*nlnr, sp, 11. 
n, hiKmiH Mari, 
a. (‘'tpijmat.ttr, Hp. n. 

7. pa’ai'ilnior, sp, u. 

K st rial, or, sp. a. 
a. Idpnpillntnr, Kp, a 
m. wdlifVn a. 

1 1 . {’.oilainjator, np, u, 

12. goninatfOr, sp. n, 

Hi aroolaion ^^0* 

Hmu.tftfilissr's Grai^. 

1. ritlviitor, Kp. 11. 

2, cihdolaH Tos^/. 

(k) R y M in 0 H N K II MO g. 11 , 

'!, carunFor, sp. n. 
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AfH.A0,rOFFA f^tm. 

] , joltnuHiH (\nn. 

‘2 , s|k ti. 

,’L ulnH '/’o.s'Y. 

I. Akmci! N 'PilOins. 

1 . s(,;t>pnliiVr, sp. ii. 

2. wH'nf'l lifer, kj>. ik 
.*C iiuJculisrutis 

•I, luti'iilwisiH iJitm. 

}■>, sublunifer, sp. ii. 
d geunitufer, «p, u, 

7, t<wta,c<,*us Oinn. 

,H. glolm lifer, sp. ii„ 
iL snlc’ifer, sp. lu 
lit, tl^vriditer, sp, ii, 

] 1. striatiflT, sp. \u 

'.I'chiieiimoiiideH. 

i, KiHNKMTA (Mm, 

1. siiiifer, sp. ii, 

2, d\ip lieu tar, sp- n. 

Jl. triplicator, 'Sp. it. 

1., triurignlilV'r, sp. ii, 

(iiioniior, sp. n.) 

M n I . A N I c » N K { ' M 0 N 7 V / 1 m s\ 
1 , (uirinitar, sp. n, 
tl, sji. 'll, 

;i li^liiucoptents, Mj>, 11. 


Li;:!*Tt >TU Hr I S ( Uui. 

1, aluliKsler, sp. II, 

*2. punrtiftM’, sp. n. 

A. niesriii»tifVi’, ^p. ii. 

S r s : N K u \ {■: 1 * M o N . 7 Vi < > m s . 
1 . (‘ehiaeriitrr, sp. n. 

( 'r ATo n N Hr mon /Viriws. 

I . lestiu'wulur, sp. ir 
Ba iticn n hv^ ' 7Vif>ars', 

I . eiuuMuuator, sp. n. 

'•J. iiicubitor l/nm, 

R. pfauiuutinu, sp, u. 

•k sevalfj.'jf us 

r>. tVissifif't*, s)‘. ti. 

R, nnuKialus. 7V».*f</. 

IrHSiKi AKeN Liltit. 

I , nibnu'iiat ris ( ',ii}k 

( *l( ISM I AN Js'/liif, 

1. glaueojitenis .1/or/, 

2. rutieaudutor, sp. n, 

AmhlifpiffftitL 
AM lILVTI-n.KB 

1, apiloptorus, sp. u. 
tk auriuouuis, .sp. u. 

3. fulvuusuulatus Tusq, 
4* uffgaturiu.s 'Fah, 

5. uuicuUaiiuHs <\Hi, 
R. te.starualor, sp. ii. 


Sf'li.frif %(■:!■, \!t»\ Phiniis. 
k (liiiv'uuit ns, s.p. !», 

2, U'HipruietiU’, sp, ti. 

R*. Irian-nilalur. sp. n. 

Ksr.mriMi ^ 

1. fVis.siiVuus. sj'i. fi. 
ikali, sp, II.} 
i*Ti-:Nn;u.M':i' unN 

1 , fiistaUopi'giis, Np. n. 

I ! f>ri’si(fr<'h ht L 

Al .M ; u" I',' N < c unv. 

1. maeulil'M-uiiis, sp. u,, 
Mio.hhm'A 

k (juadiilineula, sp*. u 

i.Jsif ri>A)'itnN'Ht . 

S fcr n' r*rs /'Virs/, 

1 . nkseuratitr, ''q*. ii. 

Pl.ATVI.AHl'.S 

k atrifinrius, h|». u, 
iiioiliornfiis, u. 
'R,' ee'ta J'/or/, 

’k vallattis ,,1/w'r/, 

Fiim'tffeniitL 

TtOW, 

k 'iliu'iitiiatus, sp, n, 

2, pulit'unus, ,s'p. a. 


, KJH,NEUMO.N,l 
IkllXEUMONlNAk 
JoPRlDIkS. 

Kimjoppa* 

IUd'isk.i(-luieuni. iv. J0I5, |.k*iU. 

■' ■ IHIIG tlescn'il'u.-Hl tAVo s'lH'R'q’o.^ of tlio ai„n’irin ,'0 ppAUfis 

'Joppa : hoin A.iVica; jcml tUosr, opuo o.KniiiiiRilioo, ,1/ fo'imd 'irk 
ili'tibr to such au eNteat fnan tiio laoro t,y|a<nil Nooipo|R«‘a,l fopios 
of that geiiiis , tliafc 1 .omAotl a. tmv ono for thioo onilor iJo* 
above iiarue, ar,H,l i'»,it aildoci .s'im other kinils 'lhal. ji|A|ipat*(nl thivo 
tio, l>e til iilA'S(;ri fled., (.,).M 0 .'or two of tJa^ rliJO'aotiM'.s at f.hat*' iiior 
uHcribed' to tlie;groo|> be <loJ('‘te<! io orrter that, It irioA^ 

'incdude' otlior '.speeioH, ■wluehj wI'iIIia agree, log in Jill the 'more 
Balient features, (lif'I'er, herein : the seutcdhiiUi ihtuigh MilliiMontly 
C()nve,x% is, not invaml)ly’sjih|iyritn^^^^ n.hvays <h‘e|.fy proich 

tate,: aiul in one of t'iiB' '.following'. 'nw .ktndH thc» preulijirly 
glabrou.s {uul giit.tcnih.’ig d',u.ehinotal' replaeod hy one 'o*f 
the more eouuuou ilnll a,tui' re<d«an'gular fonm As a Avhuhq ,tlie 
^mm iH reuuirkable iu its InillmiU:. 4‘olorat>ion nml t,,lto 
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i‘iigosi,t'.y <:>i’ the siirt'a.(:Hy (>rteu couihiiicMl with. tv,)t{\l!y riigi’i'sceiit 
wings. One sjHMhrneu .1, h;t,ve S(^en w;is la,l.)elled l\Ijie.k!i.yelia rtihi. 
'rv|;H,v'; but this nppoju-s b,» be a MS. nn.iue. I'lu^wkiiowni S|,‘M 3 eies 
jire jis fellows : 

nj' SpHi^.ff's:. 


t ie) b Auti'rior wiiisrs nioo,; or lo.ss )iro;uUy iurinuntc, 
t7) 2. I !)f‘un(!iti<»js of wiuiAs (liMiso tlirou,0*out ; }»<'«(, I rod. 

(d) .1, Aluiomoa fusiiorui; hy|K>j)y:j,'iniu not oovoring 

torohral i>a.s(*. 

(0) 4-. l\I('K(»iiol iisu and souiolhuu rol, ; liiiul tursi iionual. 1. Tos(]. 

( i) 5, Mivsosh'I uhs nal, Koutoilinu Idiasldtiok ; tarsi 

intn'iissato 2. ykwo>s'(< Mori. 

(;5| it Atdomou snhi'vlindrical : hyeopy^iiun covt'riiij; 

torolu'jd biiKo ik pj/i/i(U/vr Mot], 

(2) 7. biruioidioii of \viu”vs o^loudiny; froin, ooritro cnsly ; 

head not rod. 

(<») H. FjH'ia! orldts suhI sinvis not palo; hind feiHitra 

rod 4. Mm-\. 

(B) 0. lAwial orhiiw and anus pair*; hind hw nutirdv 

Idaok — Ts. v&rrntpiia Tuk(,j. 

(1) Itt. Anterior wiuj^'s hyalino or subhyalitn* ihronOnnU. 

(12) lb Ah'Hoiiottnu Jindallu' Iduo ; winaH ■'^uldiiyalijH' 0. «Mo*o7rv/ Morb 

(U) 12, Mi Kuiiolnm (aitiroiy rnfosccut ; wings liyaliiio. 

(22) Id. Aitl<‘un;n and logs mainly idank ; uiivonitdwm <1ark 
r<;*d ; amts whift*. 


(1.9) I'lv bniior erlvits niom <,>r loss broadly, and nrdorior 
oosWi whito, 

(18) bb Huh*' of nwlano.tnni longif'idinafly st.riatoou nit lior 


Midi*, ' 

(17) Id. Soubdbun ia:«ive\, shining, |:ni,nrt.ut.o ; nwKonotuiu 

simplo 7. ertenn'/lo* iMorl, 

(Id) 17. Sotdollum pyramidul, (lull, rien’so; rnrsouotiun 

hitnlwroufato H, ^r0.n//«/(77r. Morb 

(b>) 18. Biea» idOindannfiun ■ not at) all longitmliimlly . 

si rintiv, , . , . ... 9. varkthiiLH Mori. 

(11) Mb liuior orlnd.s ainl luitin'ior tM;wor‘ iniiuacidab\ 

(21) 21). 'Miftanolid aeada nitiiiuionH; siH'ond Mrgtnont not 

pa I f* V . 1 0. ' plkmi (’inn, ' 

(20) '2b M,'(,!tanotal areola dull; wonond sagmaiit npioally 

wliito lb 

(id) '22. Antinnuig !i‘g»bin,K! itn’HoUiorax hriokeyd ; alMh.nnnn ■ 

nnioplviroiia ’ .. — ... 12, .rn/e’nvtOy M'orl • 


h VlfiltKbtiNDA 'homi* " , 

This, the typeof the goimn, wn8 desepiliod hy 1oH({uh»et (Morib 
St)C. Kilt. Ikhgb \% IHIHh [h iOl) from thetkipe; it nppenrs to ho 
!U)t luieoimoeib and I, have already recorded it iVoiii i>fatah 
iihodc'Hiay Ihutisii Kant Africa, Ugiuida, and Nyawalnnd* Adtii- 
tioim.l materia! in from Mknje in Nyasaland at 2J‘K)0 feet on 
Soptenther 1913, and the vailoy of tho Kola Iliver, near 
E. ,M,otinfc, (Jhiporono, in Portuguese East Africn, at liiOO to 
2000 feet .on 3rd April, 1913, 
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2. inniof^A Mori. 

Tliifci species iistuilly hn.s Uu‘ pi-oiiotitiia an«I pro|>!tMirii‘ faii. 
tho is rH‘<Misi<>u,a,lly, like tlu? |>rust,i>!*!iuin, bliu'k-lihu* ; tt*s 

suiiiil whilic liiarking.s iire iint inriHr'|n,:‘.n.l.ly oliscdote. Ifi is apiKir-- 
lait.ly soniewha.i in (,Jt>utrai .A.frica; I h;ivt^ racent.Iy stnai 

IVaiKiies taken, at iVllanje in .'Nyasakind on nt,l,i rtiel 2rjth Si^ptoni 

her jind 7th Kc.^voinher, 10135 hy Nt}a.ve; •a.n;l at SaJhslHiry in 
IVLislioualand in Beptom'lier 10i3jas well a,s a.t hhOll feivl;. t,laa;o 

dm*ing fliuio 1000, by Ma.rshalL 'I'lie var. apmdis «*erf;aii{I\*' de<,‘s 

not merit speeiiic r.'ink, for I hrive werm n. J of inteiam'alijila.:* foi'ui 
lietweari tlio typical one ami tliis Viiriety, whit'li, winh;* showin^a; 
tlie apical ly (hear wings of tlm latkor, l>ea,r.s no white markings 
;it all, and, morooV'er, has tlie inesoiiotinn find p;irt of mes«pilmir;e 
(,>1* tlie dull ferrngim.ms (S)|or:p;ion fonm'l in h\ 
thoiigli tkc ahdomim is of normal loN.^adik and mneli }n‘oad<»r 
thfia in t-hat s|'>e(.*ie.s. .It wa.s Ifakmi a,t Mlanjc^ in .Nyasnlamh 
between Septeuidjiar and Folnaiary, IIH.'I, by ],k J,)a.vcy. 

3. PYOIBIFER, Sp. IK 

A,, stont and somewhat large, bright bine species witd:i thfUn^'id, 
[iromituin, and propleurjc ret'l ; centre of tlie /lcmg flageiintn 
l>roa(lly 5 second segmental plica a.nd tire anus from middle of tlm 
sixth segment, .white; and ishe mandibles, and I’cnmrim.lar mf 
lifigelluni l:>la.ck. .Abdomen gravid wifclr tlie second a.nd' tldi’tl 
segments longer 'thar,i l:)r(.>a,dj amt tlie hypopygimn ctivering base 
of tcirehra. Length, 23 mm. .J only.-— '.[.Mu s i*es.etrd>l},ii,tc(y of tdds 
species to is reaij-irkable-iri the structure Jind, coloration 

rdVtl'ie h,eiu,'l, -tliorax, legs, and wings, of -wliidi tlm last arc^ some- 
wha.t raore ample though equally infmntte; but/ the std> 
(ylinclrical alvdonien is tiiterly diilercnt in sha|50 and miiuI 
stj'iKdiure. The seeoml segment is distinctly and the third 
sliglitly longer tlian l>roa,d, witli the former deeply i'mar'ginm r 
iik the centre of its {tpex and tl:ie hvk.iu’ more hroc.dly on t.'iflitn* 
sitle of its him; a|,)ex of second jurl wliole of tiu^ following 
segivients ghidiroiis and. strongly .nitididous, as alsr^ is /tin.* eonve\ 
ventei:*; hypopyglnm la.rg<'% aju'cally s.jmply rotmd('M'l a.iid cfn’oring 
ha., sc of tlie almost coju‘t«dod terehra,.. So i,‘,straordinary is this 
structure that a now geuns wotd.d he reqtu’si4^ for ilm I'U'escftt 
s.pBeh.rs wcri-^ it not. tl'ia,t hotli oxyiyg-ons iitid. iiitd.ilyiaygous fu.rmK 

■occur in the allied grams /Vrgm/oeee-am/., 'I.lu.s type was i^aptiired 

at Entobim in 'lJg;i.Mda. tinring A.ugust 5 19 1 1, by i.k (...,1 i'hnvdey. 

7 , c.a:ri:hif,dr, sp. m 

.A thdl ferruginous and coarsely sculpl^ured spivies wills ilu^ 
pal|)i, ma.mlihuku’ base, fn,>iital orbits, ttagel la r bsnid, ;uius fs-uiij 
fifth segment, veiitnalplica monv(n.v of the aaiterior wit.h 
apex of tlm hind coxm ham^ tth, and inner side of nnterir»r feuNira, 
white; mandibular apex, llagelhun, apex of prostmimm find bint^ 
of mesi>4e‘mnmj and raamimler of anus from bast^ of hmrlb 
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IhikI (■ruc’ba.'niers %vil;h t.hoh* ta;rsi an<l more or less of 
Ilnur lliirk ; wings liya.lino or sliglitly lljivoseoiitj witli 

silgina. !>liirk. iituigth, 12 .14 linu. only. — Kiiowii by its 

<listlnel-!\'<‘ rolora,.t.ion, Imt sliglibly ronvex' ant! gbibroris 

.si'iiloHum whirli lM‘}ir.s a. .b.nv sea4ker(sl pnneiiu'os, the siiji])le 
UH\soiiotiini, by t4io longittidinal strisitiou a.t nietanotal hase^ jirid 
e.sjMHuaHy !>y t.lie sluniiig iongitmlijia,! earina, on centre of both 
mesoriotinn and scH'ond segment. — lh*ol)al')ly not rare : Mlanje at 
2dfH) feet, <>n 12th, Jnue a.i.Hl Hth October, 1212, in Nyasaiand ; 
on th<:‘ slop'Us <'»f Mount Ivenya a,t (1-7000 .feet, l>et.w'e 0 n 

2»r«,l find 12ili ’Felu.niary, 191 lyiu Britisli Ea,st A;friea. ; a.t Western 
Ankole at 45(^1 to a(i00 fe(d» in mid-October, 1911 {A'eiwe)^ mid 
an uidotnilised spee.isnen (ex coll. Cameron) from Uganda, 

8. tuxaxoi:lifeu, s|>. n. 

,A dull ferrugitious j'vnd coarsely sen! [>tu, red species witib Ibigelki.r 
l,>a.nd and a,niis fro,ni fifth sogn'ieiit alone, white; maxidiliiilar a.pe,x, 
lla-gcdlum, wbok’s sternum indefinitely, a. discal loa.rk at bfise of 
iift'li segments .a.iid noa,rly tlu3 whole legs, l)fack ; wings liyalino 

wifl'i stdgina l)la.ck, Tiongth, 15 17 inm. cf 5 ,M'ii(‘h narrower 

than E./fiumm. imd eivnst)a.n,tly kirger tlia.n E. carinifi)\ f,rom ibe 
ial.ter of whi^di it diflei's in little but its less |>rofu.se markings, 
sulif:)y,rajnidal a, ml cdrrsely rugose s<a.itel!uin, and in iiaving the 
mesono'tiinu slightly i^bn'al^ed tulau'c-uliformly on eitlier side of its 
ap<3X, the ccnd.ri,* of wlvicb is liriangula.rly depi'cssse<l, 4,2':ie ty|„)ical 
(4 has 'Cm .facial orints broa.dly luit not the ' frontal, l,»ase of 
ma.n<lildc,5H ami of palpi, the ■ a,nt<u4(ir eoxje benea.1fh 'am! the,ir 
feiuoia internally, . stra.miueous ; Hagi4.1um iinn,iacidate Ids'iek-— 
All the spccinums 1 luive seen, were ca|.>tured, by .Neavci at Allan je 
in N yasa„ij'in<'l, at ui>out 2200 feet, during the first half ' of June 
axid' early ii'mSep't<:uubor., 19 

10. 'r»,i'U(,)SA („.la'.m. 

(’kun, .A.n.m 8, ,.A.fr. M’us. 'vo 1900, p. 16(1, 
?» ..Mo'tl, .llev,. .Itdin* iv, 19.15, |,k 52,,. cf. ,9 * 

,1 luv'va;* ex'a.'ir'uno<l C.jamm’ous type, .from ilio' district .of 'Ki.i.ig 
\Viniaui, s 4.,V,nvrp ill, th,e4Ja|:a3 Tow'vmAl'.'useun'!, , , 

1 1 . 8i’i(f,.tVi''"rr'fi.oNs, 8|,>, in , 

A slioili and somewhat stout species with the s<"ii,p(‘, h<*a,(b 
t»xeep(, tlu‘, hliu'k nuaitli and clyptsal apex, ju’o- and nH;»sot, borax 
wbdi siMitoiltim, crimson ; mctalborax a.nd basal segment bright 
bhu% ]'<*maiudci‘ of abdomen violimoons w,itli a.rius, a|H*x of wtaamd 
segment both abova ami below, and apex of the lirst below on!)’, 
pa, Ui sl.mtn imams ; legs ontiroly and ihigollum, ox<iept its central 
si/raiuinoous band, bkude ; xnotatborax eoriaceous, with Ojai c^nrime 
and the a,rcola not more shining. ' 'Length, IBmim ,? only.-- 
Himilar iti size and sculpture to Ak iiigrimmta Alotd* (Jvevis. 
Itdni, iv, 1915, p, 52), hut with the frtms, Mdiich is nibuly 
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gliilii'i.ius in M\ rtrrt^eiti'nkr, situiily t'i‘iius-st;j'ijilY‘ iiu'nuyJ'HUii, iIh,> 
rug'nse snuiilluiu hut. siinplv convex, t-lie ini'iniiotnl art^Mla luht ms 
loiijs a.gjuii its 'hrojn'l, n*et,.;ingnUn% i'lat jhhI not sliininy, mik! tlir' 
seeoicl so^ineiit }ik«"‘ the Jin iis iipiee-lly white, ■■ in r’yafula 

«liirhe^',the linst half of S^^jjt.enilier, ll){ I. 


’riMKjrs. 

P;in^ei‘, Krii, jlevis. ii. IBtMh |n HO; !o'»r.st-er, \'erln |)r. 

Itheinl. .xxv, .iHr>H, |,k 188. 

Ih'ie ::'ZVo#/?(.s* gron|> of Jop|.>hi gco'iera. (‘tnisists tvf 
t'*(Maddi>hi!^., 7Ve(/vf..s’, aiei A ifitrinal h.s. .Itiila. Torre’s ^ t’lt.’iiogiM:' <if 
1 1H)2 listed tiu‘i‘ty-t.lir<,‘e .s|>ecii‘.s of the ma.in genus, hiti. sinen 
«■){' these heiong \x) I a alounis nnd imidh'sU iereet;:, hi’ia’. I'.S. 
Nataovn 'M'vee ,xivi. ihldj AiVA] to Affix *>],.>!, pa, jend a ninth 
proven! to l>e. svnonyinous ; i>nt noin; of thorn haA'o hithi'i'to been 
known from, ,A„fi‘ieii.. A'fffaiatdm, with its .singh,? imljoa.ivlJe nint 
isirigli^ A!^!sk}rrl speeies, is (’.qnally unkninvn; Imi; the wi<i»\spre}i.ti 
I)harkarat-H Ifffdikiior (..vxtriinls h) .Algeria. frori,i the iiorf.fn 

('Aif,adi'lplu(*H was rep.rese:ui'erl by a, eonph:»of .kintls, I.jot.ii <ieser'ihra,l 
in iHlMp Inrt not , since roeorded. In 184.4, 'Wosnnnd split oil 
AitUanalm .froni IS'otpts on jireonnt of its straJghi. •'Ain.l .notr 
<‘i.inia'aJly j'lngled clypens, irnd ;to.n years 'later fi'cr tri'eidicsd (Aika- 
(Idphns .for f-lie'' reception Lt- : Ickmnmwn btH;!a.'use ituS 

sea I to I him W'as simply co.nvex'- lanl.'iiot ■pyrair.iidal a.s 'in ';t!:m i:ro„rre 
typical species. ■Bcv€>ral <,>f Oaniet’onV Indian' drqqdfles' also 
belong to the'prixsent group,. hiii) tlierc/will at; ■ |:»ros(,viil:. i»o ncaal to* 
tmnsidi!!* no more tvluui {>ne of thofiL 

.*1., ouvrs, 'sp. n... 

A.ti /extreiiiely large 'a..nd stout, blue-lTtck speeitrs, with tin,'* 
,fia,,gelhnn„ except; a.|,)ically arid hgs rrxtaqjl. ha,sally, t‘f.m.s|.rit,mr*us!y 
.pale* 'Hea.d, thorax, a.n«l. apical attmina-tion of flayelfuni I.ilaek; 
with ' tlu', centrally e!e.va.te«l fac-c and sometimes tliC' ttanples 
badious; ciypeus a-piea.lly trnn,ca.l..o, lahrnm st.reiig|v e'XKort'.eil. 
M(\sonotnin aiirl scntellum very dull a.ml drsM.d black with the base 
of the, former longitudinally impressed, tla^ Ifsttcr .not s!)ro,figfy 
ehw'uted a,mlTa.tora,lly carinab.^ smiy to it.s centre; .narl.a-rirjlnm 
,rugi,..)sc witi.i a/reola,. triangular, costnfa'* strong t.hf.mgli ii'iM‘gvilai\ 
a.ml a. basal pixn.irin(nna''M.,,nm,nt.hcr.sidc.. A.I'H.loincii Idack o,r blia** 
bla.ck and smootli with, ’ha.sal .scginenti dn'll, liindy pnrHd'a.f;e,,. a'nrl 
centrally hieai.4nat8 ; tetxdira stout ami .liardly c.Kscrt.ed, l,<eg.s 
long a, ml stoutf, 'hrlgiit testaceous .with tmKan Iroclmidcrs (front, 
ones hadiutis) and o'nychii .alone black. Wings largo and amphn 
strongly and evenly formate, ■w.ifch W.utp discmhlal cell 

narrow and painlkd-sided,.; Iiervcdat. sruall ; armlet higher than 
!>r()ad, e]ongai,e-triangolar .atidAmlesccnl- above, fa'ngtln m nu : 
exp. ah 48,nniL $ c)iily*---lte,rger than (kUmidpiifm nn/rr« 7 /iia/‘ca 
with dxdl iiieHiJiioturo, no white flagaikr hnnd, <fec. ; iiuist cloKcly 
allieil to the Sonormi T* nimmuikm (Jresson. -'dhiwdoy foiirni 
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t-iu* t.yi'fe at in i.Tgainbi on I7tji fl'nnoj 1913; junl 'Nea.ve 

took' ai’iotthoi’ f<.niial<x wikh antiridy hla.ck (|>rolnibl}'' owiijg to 
giH‘{isc) alxIoiiKMi, i\\, "'Mlanje in .Nyafc^svlnncL on Ht'h Fi‘l)rua.!'V, 

( 'ATADKLIMinH. 

iiull, A.inu.i, Km Amuxxe, iH 54 -, |,n 134 « 

Not mono i4:i:in half a ♦kwon spe<*ios a.ro yet (ieseiabetl, lart these 
a.re thsirilmtefi over soutiicrn j<]nrope to the Ked Sea., tlie ITDit(Ml 
■St.a,t>es, (Jmitra.l Anu-vriea., and i,l\e nortlu'.rn lia'lf of .A/iVica., 

7\(hk oj\ilrumi Specivs. 


(til 1. Alar u rout *1 juMitapujak, UlacK, tilma and 

Inrst rt‘rl ... I, crwov/i Berth. 

(IJ ti, Aisii* arenlri I rianij;'ular; liiiid feiHnni and tibia*. 

Idack or nui. 

(i') a. Head qnadnitf* and hlatdc ; hind iVniHiru and tildas 

I'll I vans 3. Tos(|, 

(H) {. Ih;i»d triiiiNverKo and nal; hind feinoru and tibia* 

hhick .'i ruhrmipui AinrI. 


3. HUBRIOAPUT, 8p, it. 

A, large, bliie-ha.ek i.n,se(tt wiilt t'.la;! anas and eentre of ilMgelluni 
'wldte-markt.M'l. M'ea.d itidcd/ini tely rnfeM-‘ei'tt., small, tiiid constnkited 
heiiind tht* j;tron'sit,»o'nt eytis ; fa.ee (:.dos(*ly pivnctahe, tiuiisverse an<.l 
not higher tlta,.n tlie .sjtarstdy |.Hnu*t;'ite arid a.piea,ily trnnciite 
(tly{»c»n.s; m,aji,dd)h;\s ardtada'.ln - puri<!tate,, ' with 'their tim.rgins 
Ktnooth, a.in’i teeth h!at‘k ; fr<.)its ■taa.tt.ra.lly sidttafie a.nd BO.mewi,iia.t 
eltoatteih 'A.nfentne hhntk ’aAid riitinn* strongly Inilatetl bejcnd 
tfm (a.'ml.ral wh,ite fia,nd whiidi. Is hr<,ta<.l, btd,o ihteo,!np,let6 below. 
1.’bora„x Idack and closely p[i.n<!ta,te ; i,n 0 .s<,)nott,un, especially 
.lat-craJly,. s,niootilii‘r 'with elo'ngatti a.nd .sul>pa.rallel 'iiottoili p itietti- 
notal Carina? etitire, aro<,)la. na-rrow tind ohsoletely rliseretcd frorts, 
'tlm, basal a.rea, a;picjilly elevat(M.i 5 ,uhI eiiiitdving ' costu lar froin i'ks 
ce,tttre ; "petii'tlar ' a.nd. dentiparHl tiroit. ' oblit|n.ely substriate ; 
spiraeles elongate, apophyses .wtiri ting, . ,Bct.itc'^li'nm .black, convex 
a.nd smooth, wildi large and spai'se piinctnt‘a.tn>!i ; its Itderttl 
earina* vtdlate a,nd ^extending to netir apex. A.bdonam deplanata, 
olongate fusibjrm jtnd bine wdth pur{mraset*nt relic<‘.ti(m ; post- 
p(?liolo idiagrocaitHl and ceninilly aci(?nla.te, second and tbii‘d 
scgtmittls vcty finely pmKdaitMt, ml dull with ga.sii‘o(?(icli of bjrntt'r 
deeply impr(*s.s(*d, tdiougb hardly as btatad as the striaf.c? and 
ta‘ansit)jprt%Hed ititervening space; remainder nithluloiis with 
dis(‘ of sevontli, a, ml apex of sixth, cliseally, ilavous ; venter plicad'o 
throughout, with teredtra sHglitly exaerted and spiciila red. .Legs 
slendijr «uid blank (femom et* tihim anticorum, ariiculm $-4} 
ia.rsoi‘um posticoriim desnut). Wings evenly nigrescent through- 
out, with briliiaait blue iridescence; stigma, nernires, and the 
puu<*.tai6 tegul», black; areolet triangular, subeoaloscent above; 
basal nervnre continuous through median, nervelH oijsolctm 
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Mil. CLAUBE UOnU^Y ON AT^RICAX' 


22hiiyk 2 only.-— ’Very like ('Uifrrd'e'lpItH.^ fiiifroepmieM'f? 
with the hend not qne.dratio lunl entiirel}'^* rocL the 
arms \vhite^ The type ocenrnHi to ir)eiine-lht(icliira {it. Msozi. 
in Uganda <luring Fehrimry 11103, 

EeYTII!10,10P1»A. 

(jiwneronj Ann. Hat. liist, ix. 1902, p. 14(h 

ll'ead with the. hihnnn exserteil, and e.ly}>enH n.pienllj trnneai.e; 
Irn.se of ilageliurn, itsvurliy Vvroadly riiiescent, its eentre in J some*' 
whnt strongly diiiited. Ilase ol* :iirietH,u<>tiiin de(‘.|>ly disrndsMl ainl 
vei‘ticnlly elevated ; areola small a.n<l tiiherctiHfonn, not laterally 
earinate nor depressed; are;.e entire; petiola/r areji bassilly" 
en.rina.te, narrow iuui a little expljunte thronghout ; apophysas 
wanting. 'Scniterhim pyrjiuiidal and in <5 diseally acui;e ; higher 
tliau niesrniotnni jijkI Latenill}^ earinate at least hasally, with 
its basal declivity in, d snhvertieal jind the apical obli<|ne. 
A'bilornen elonga.te and usnally narrow, about double length of 
tliorax; past|,)etiole distinct; discal sti'iie of second segment 
centrally elevated; venter witli seginerits two ta) four plii^j-itri a.nd 
tlio apical obtuse, neirrly as long as [leruiltimatru .['.egs i‘longi-it-e, 
with, tjii'si spin 111 OS0 ; bind ■fei.no.ra not extending to apex of t.bird 
segment, A,reolot broaiVly tria-ngnlar, coalesceni. {ilioi'e; nervch:,it 
often d,istinct; reenr,rent nervnre cenJ.rii.lly, {ind r.a.diris ba.sully, 
•sinna.te; ' l:msal nei’vnre subcontinnons th, rough, iuedian.“““-4„1:n‘ 
grt.X'it majority of ' .Peter (ja,vner*(.m’s generji a,:re nnintelligihle 
witliout reference to the ty|.ies ; tdio.se of Kriilhrojappa {irr? in the 
Pritdsh Museum, and his four .Imlia.n s}>c(‘ies .si‘em to n,‘present 
the op{a,isito sexes of l»ut tnvo. Tin? following insrctuS an? snlli- 
ciently InHnogerieou.s, thougdi the ahdonien is a gonil deal lircnnler 
and nuiro d<*|»I{UialH« tha.n in those fortneidy dtsscribiMb 

!. I'UinircDAms, .sp. n. ' ' 

Did! pale ferruginaus, witli tin? ah(lomen hhu' mid wings 
evenly nigrescent; lia.se of |,v.roph:nirm bla.ck'mmrk(Ml. lli'ad pns« 
tHndorly biu;eate and' nearly aS' broad ns {.he ofton li’s{;;H’eous eyes; 
ocidlar' rogiou cireumsuh^ato IVons <‘oiieavc and radial ely .striaf-e 
from serohos; face closely and conllucnliy punelalo, e<Mit-rai!y and 
lal.errdly elevated; clypmm liMgc, distiiKdJy and evimly putu* 
lat.erally elcvaieil, with its apex i.runcat.o and sitmtiy mar- 
gi lied. A ntmime suhdilatcd beyond centre and ap,sca,lly, attenuate ; 
fourtimn basal llagellar joints briglit testaceous anil ' lau't.iJ'ii 'tide r 
dliornx robust a.nd stoutly sliagreened ; nobudi si'iort..and 
distiimt, stornanli vvanting ; ^ speciduni gkibrous and irnpiessed, 
Ihiely striate below ; metathonix ©vOnl}^ coidamms with eampletc 
arem and si.rong carirnn; , pot iolar area, vmy narrow, f.,i,'afis-htrinte 
and extend ing nearly ,to'. liaso.; spiracles linear, apophyses want.« 
ing. Hcmt>(tllnm strongly conve.x.. and, ab,Tio8typyiviniidaJ,, di^senlly 
obiaise, shining and pilose with. .a finv. . spaJW::ra,.;iid .line {.miie lures. 
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A.btlouieii elo:ng(itic-:i^isli^',)rni, l)riglit luetjil lie. liliie, witii 

a.loiu* ( tliough to ;v x’jiria.hlo o.x.teul;) rufeseeiiit ; postpetiiolo 
|)roa.<lor tiuvu long, finoly sluigruoncMl w.itli deop a]">'u,‘a! ami lateiul, 
piinr-tures ; schmuhI ami third seginonts c!(.)Soly pirn eta- to, formtvr 
not, basal ly striato, its gjistroiaidi largo a-nd transvm'sc^ ; 'vaHitor 
pl!cai,o throughout.; hy]')o|>ygirun rom<,)tiO .from tlie sul,Hrx,sortod, 
lilaok t(.‘re)'vra. Jaygs stont and so.me'vv'fjafc sliort, Imiek-irul with, 
only ida? onyt.dms Idircdv ; hi.nd coxa; with stout sco|)ula:‘. 'Wings 
am [do and evcmly i,dgroscout, witli stigma Idack ; n,reolet t,rin.n™ 

grdar, co;de‘seent aI'>ove; ncrvelet obsolete. Length, 20 22niBu 

$ ()riI}n--“A,pjy‘it,'eii,tly coiiru.ioii in Central. East ,Afri(‘a ; lua-ny 
taken at MJ,a,nje d.nring M'ay, J'line, J^eptember, ami Deoemlier, 
1012; in tlie .l.tuo Valley at 2000 feet in Dec'einber .1913; a.ml 
to t}n> 8,\V. <'>i‘ Lake Clvilwa, during Ja.nnary 1914, in N'ya.sala.ml ; 
as ^vell as at Vlasongalcni at> 3000 ft. in Miireli 1911, in llritislii 
East, AlViea (Alv/re) ; ami near (Ivirinda. Eorest in (hiza Land, 
during M,areli 1907 {MarshaM). 

2. N,,ici,iiiP'EUAL,rs, Sj>, n. 

lOiill, |'>alo ferruginous with the alalomen blue and wings 
«3Veidy nigrestsmt ; base of .inesoploura* sometimes blaek-mai^ked. 

liirngth, 19'-2i mm, d Tiiis s|,H-'ci(\s is eertainly distinct 

from tire hist, yet the 5 ilitfers solely in iiaving the liiml legs 
(except, usual}}’’ iihcu*!’ l,rochantm\s and disc of cox.m) ami i,ho inter- 
inedia;to tarsi, lilack ; the llagellunr ■irnmaerdato black a,ud,. tlm 
scutellnm |Tyra,.in.idal wltlv its <iisc a,eute. Tlie d agrot^s tbare- 

wii,rh, l,mt iihe sc?ut:.ellar <lisc is subs]-)inai,tdy prodiicaM.L -'Enteblm 

early in Heptemlior 191 1, and on W, ■shore of the 'V’icto.ria 
N}'a!)7.a a,t Ihn.ldu at 3700 feet in Bi:>ptoml>er 1911, in Uganda; 
a,nd lit Alljiuje, during the ■first l.'ialf of June 19.13, i,n .Nyasala,nd, 

LErTOF,UATNlJ»* 

CJanK‘roi,.i, .Ann. H, .African Museuin.j v, 1906, p, ,1G5, ■ 

I'l'.ie deeply inr| ■pressed liasnl inotanotal, sulcus places tl.us genus 
i rmin:i trciver Uj>l j in tl,H) Joppid OB, ■ 

„ ■ 'L EimoErs Uann ■■ 

.. Tlik striking / species , wits ■originally des(a*ila,id from (.Jape 
Cloiony; 'but it haiS Or' whlc ■rang(3. I ita.ve recmitly examim^d 
<ixa,!npbs of both sexes. (Oaineron knew only the 5 ? kau cit.j, and 
„l. l),roiighi Lirward the d 'in tho^Annafe of the S, Afr. M.m. 1917) 
from liarherkm in the Transvaal, where P, Eendall found it 
abot.it 1890 (ox coll. Distant) ; from Mlanje on 25th Ifobruary, 
1913, in Nyasaland ; from the Siroko River near the west foot 
of Mount Elgon at 3600 feet in mid-August, 1911 ; on the west 
shore of tho Victoria Nyanm at 3700 feet near Jliiddu during the 
following Sopteinhor on the Semliki Plains near the south 
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of 'hnke AllHA'iv ai/ 2200 a.t) llie einl of Novens'lior, li'll l ; 
aio! Jioja. aial ]>nsia. in some Ovrosl. east of Btisoga n.t 

2800 lit the eMid of July 10 '11* in as wt;*!! a-s 

on tlH‘. soutiieni slopes of .i^l'ount Elgon, jit .s<,Hsie. aoi„l(,) feet, ejirly 
ill t-he preeeJirig' J iioe in .British Ea,st Africa. 

(,>rKNoon.AiU::s. 

F(irsi,i‘i\ \0a’lu pr, lUieinh xxv. 180B, p, 101. 

lOie liiiiitus of t.his genus are, owing t.o t.Iie |.,)aiicity of originji! 
<ieseri|;it.io:n, a:i. '],iia;i8onf soniewliat too elastic; Imt itiuo'c ea/n, I 
think, be lititle fhmht that l.ho two new species Iiere brought for* 
Avaial ina‘ at least more closely allied therewith tlmn any otluo'. 
FiA'c l<in(ls Vadonging here Avere known to nie in 1915 ; the late 
V'. 8ze[>liget.! tlescribetl an<,.)t].ier fro,in East Africa. (Bull. Mus. 
I^iris, 19b7, ]). ,127)an<l four more in the Kilim an jar*) 
tion, wd,V!cli was pnblislied in .1910; 1, hronght foinvai’d, aiiolJier 
from Hontb Ai'i’ica. in 191(> (Ann. B. Afr. Alns. xv, p. 271), and 
Miiiisiuniiiu has reca.u’iled th.e genns from the Island o,f Bacla'ilin 
(Jonrn. Coll. Sapporo, iv. 1911, p. 94), off tlie east Asia,n coast. 

1 . BhANDITA, Tostp 

W. llaygarth has found this sjieeies at Durban in NataL 

2. TISSTAC’KA BzepI . 

A common species in Boutli Africa., laiceritly eapitired by Bel! 
'M'arley at Stella Busli and Irlowick in' Natal, and P, J'lendairmet 
with it. .at 'Ikvrliert.on in tlie 4A'a;nsva,al (in (‘olL Distant); 'but. 
rarer l‘a,.rther north, for Neave could Ihid o.nly a single fe,ma.kg 
with, tiavidons scntelliim and api(‘ally l>lack hind femora, on t he 

S.',E. slopes of „M<,mnt .Ken} a a.t 7909 .feet during Eei>ri,iiU‘y 

.1911, in '.'British .'Bast .Africa. 

3. M::n''t.i.iO(„a'.;,r..i,iA,i,.A, s|.>, i.i. 

A clen.r testa(‘eons inset'.t* with 'tiie fa<*e and vm,’'ti.ca,l orb'its 
indelinit.el}-' stra.n"):ine(.H'is ; ilagelluni and hi'iid tihije b'lack 'wi'tb ilai 
'8th to 22mi joi'rd.s of the forme.r, and' base of tfi'C 'latt.e'r along 
w^'ith. thei.r 'whol'e . i^a,.,rsl., W'liite, .Anterior ta,rsi .nlgresc,*m.,it. Sei.i.''* 
telhmi 'dull, .a'pically a^; lit.ihe eonstaicteil,' laterally eaiitmie as far 
'.:isa.pex;. apopliyses small, lad. distinct; gaH'tr.roc(eli 1argeft.iid not 
■white- A\lngS' liuAa‘scerjt“liyaliru} with are<'»le't as' h.rcMuias li.iglt, 
and not' eoalescent above ; stigma ferniginovm. , Length,' l.h ia..in;' 
2 only.— ’Vci*y like UMmea !),ut with the h'ead smaller, nlalo- 
men stouter a.nd ininiacidate; atd;ennie longer and vmy broadly 
\^'hit 0 “banded, stigma tlarker and the hind legs cpdie dblerently 
colotired, with only the onychii vbhiykv ■ [0%. In this tniifpie. 1 
ha,\e taken the left Idad tamm m. norn'ial ; cnriously, the right 
one 1ms the apical iw'oAhirds of its basal Joint nigrescent. | The 
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female was taken in 'U^^n, in.'la, Soutliei’n Torn, J^'ort Foi‘ta,l 
ItoiM'l, fit some 4000 feet, ttwva.rOs t-he end of Octof>er 191 L 

4, <iiiAei:i.ENToii, sp, n. 

A. slendtM', test.neeous speeies witii tiie liimd, antenine, aiul anus 

fill wltilt"' markcMi l>la.(.*k ; iiind ta,rsi nigrescent tlrroiigliont, 14 eat! 

i,ra.nsvei‘s«'.‘ oauiI find |H.>ste)a.(.)rly neaidy as )>road iis the not very 

pronvineni. evi^s ; fia.votis with tiie occiput, vertex, and frt^Bs black ; 
fronini orbits to vertex eitrinous; occiput ah rnpi.ly deelivouB l)e- 
iiind eyes ami, like the ce.ut.'ra11y emanate frons, (dos(4y pniuitate ; 
face ami clypens ila,t, closely and coidinently punctate, not dis- 
cretod and tlie lattm* centrally depi'essed liefore its ajiica! nmrgin ; 
kibruin exseri-isl, nuindihles %a‘ry slender with the teeth piceous. 
Anl-enme fdifos'in and serrfite, Idack with scape a, nd underside of 
liasal half rub‘scent ; ilagellar joints 16-23 wliite; apices desunt. 
Tiiora.x (‘ylindrieal aiul substra,mine<.)ns with no notauli, apo|)hyses 
normaciie; areola represented hy two slight loiigitiidintib (?ariiia% 
Hcmtelhiiu dull, hut slightly convex, cariiuite to a|>ex* Alidoinen 
siiblii'ieiti*, :onic;li longer than, head and. tlu,)i‘ax; ba,sa,l seg,nient 
linea/r with t-he (,>bsolete]y punctate-aeic-ulate post|)etiDle liarilly 
broader; ga.stroc<eli very small ; a.nus black from near base of the 
fifth st^gment with the seventli, apex of sixth and the stout 
valvidav, whit'Au JjCgs slender and somewliat elongate. 'Wings 
na,rrow, liavescei.dr-ltyaliiie ; stigma luteous ; areola pentagonal, 

lu’oad aiiove; .:radial (,a'‘il elongnteand luirrow. .'I'jengt-h, 14 15 mm. 

(S oidy. — 4d.u) outiine of il.m. abdon.Hm is evirbiiisly like tliat of 

Mem'kptm F(,mnd a-t 'Mowick. in Natal , a.bouti 1904, l)y, 

d. P, Pregom 

ls('iiNojui*rA. 

Kreicid«tiuuer, Entoim Machr. xxiv. p. B2. 

Idiis flistinct genus neeils more revision tlian I am at, present 
al,>!e to elbadu It was ' 0 re(‘ted for tlie r6ceptio,n of a species of 
Jo])|,r5d with' elongate metapleviral s|>iracleK, octmiTing in both 
tndia/ a 4 id, Hf^nogaJ, ; a.nd ■ I have show.n that Obbmse, Bornean, 
am!' .Anstralian examples ’are not .structurally disti!.iet' (Eevis. 
bdim iv. 1915, p. 97'). ' l.)r. .Acllm-min flruls tliat /sc/rm 
p 0 t(H Holmgrim and its 'vaniety bch'U'ig d'antr (Enb:n'n*.''4 
xxxi. 1910, |>. 172); and it se6m.B inmrly ce.rtain that the two 
kinds d(^s{•ribed under heJmm by Tosquinet in IH96 must also l)e 
imduded, on account of tl'iei'r ■elongakwthorttcic spiraclcs—thus 
Afri.ca will l',»a left .witii 'bat' a single :7fic/m''*w-species (A irockmi-*. 

Burgst, Ihjds. v. Entora. Iv. 1912, p. 267; Tunisian 
I'lynn 1913, p. 15, 9)^ H^sepligeti brought 'forward two new, 
spe<ues of iHc/mojoppm from Kilmanjaro in 1910, and two more' 
.from Java (].ieiden Mas. Notes, xxix. p. 235) in 1908: ftko,;,'T 
have added a couple {Ann. B. Afr. Mim, 1916-17)^ giving the 
„ total of nine known kinds, of wMch seven are African, Home 
; synonymy may be expected. 
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- MK, MonLBY O.N AFJUt’AN 


'L IJlTIvA'l'oit 

h^irrilor l''a.hrir?MK, [Cut,, Sysf., Sn|»|*l. I7!>S, p. l!:i2 ; 
iioflnrrpfs rifj)(’S Sir. l»r. H. A-sial i«' S i.h*. kw'IU 

VM)% 5;i 

i, II A.friiM, lilii.s s|>frir»s i.s alrn.'Mly 'racNartliMl iViau Sjcrni Lii'niii*, 

C'^otigo, ,Ny:<N;Ua.u<l* f?rit>iNh Masf. A.IVfiiu (MMiimii (tiliiit !) 

,Ka.sl( Afriaii, juiil ^ultihuid. AtldrtiVsiia,! irial'Fi'iai is 

froHi ,l\ay'ei:!;'t. iti, (Vi{»o ("''Al#»Hy <}urui,i( Oel:olHjr IVUB (ij, JVt'tt! 

|iuf‘y) ; tJu'MS'iAl' slopi.ss of ijn* AluM’dnrt} 'Moiuiiaiiis af 'iAHIB fo 
85(M'j lAoti in 'ihalnsh Ka.s(: at of Ftiliriiary I'UI ; 

and js. anile (wifli tlie vertnx hljiek a,.iid externa,] ,ra.dius reinar,k-- 
a.bly f,roin '\\A.:‘stern between Kji.k,indii and ihe 

slso,re of .i’ia.ke K'ii^ganit enbO feet on 22inl of l^he Isillowing 
Atigusty in ITganda, 

N'eae'O also took a eonfili' of males, wliieb, „l,'' hdiall ber«.:‘ .nieri'ly 
term VAin unkotor^ iiovs, tliongli tliej a, re |iret],y ia3,rta]nly of 
S'peoiiic rank, foi’ tlndr eoloratinn is testaeeous wiili not! dug but 
tlagelimn (excaipi-ing tbe n.or,ina..] white hand) inni minidilmlai' 
teeth I'daek:;, :furt!n:vj,% the ahd<.:ii..iien is a little rotiiided latiorall)’, a 
good <]eal .loss .pa.rtillc.d'-sidoil than ttie ty piejil fornp ox,1,mna] 
radius is nearly straight ami tlm aro<.>let nnad,! imrrowe.r, in>ar!y 

ccaileseent abovcn ,1'hese oeco-irred near ]\ain|ia la oi i tin^ K.ant | la la. 

Jinja liofuj, whieli is partly forestj during July 11)13; and in ilie 
lA:>i‘eHt, at- tl:ie end f,)f October ilKll, both- at 401)1) 
feet, in IFganda., With them, Nojive- sent Imme-a single,b^J*S'J^'hn 
wlnielt nmy or may t,vot belong hero-, fov’ (tliongh 'tha ratlins is 
si-riuate aiiid ?d:)<lonien linear) (.inly the t'-uan,dil:M-ilar- tee.t-li, part t.-if' 
-flagid-hi-i-n, sill <1 the anus frovn base of .hfth segment, a.re hhndc, 
Th-is was iimud on tlm H.JL sh..)pt\s of Mount Iviiuya eaidy in 
Februaiy Id 11, j-it fully OOOO feet, in Br,itlsli East .A-fiaVin 


XA*xTiio.M)rrA. 

Mimikojopp({ (Janmrim, A urn .Nat. .Hist, vii. H)0!, |a 3TH. 

This genus of, ti'sh-u^eons inse(‘ts was ereeted Inr Iflm reee|)fdon 
of a. single Ivha.sian s.|H:;H*ins, a-nd its a.nthor ad«'le<l live moi'e in 
the mine Alagimine d.uring 1,1)03 and' 1007, all from ■ eastern 
.India, In lllf.'lh (,Ja,r,noron, (.iriHiteil a,,notln,5r na,me for a Hontli 
African spisdes (ANisn.i-u,rpA, Ai'in. H. A.fr, Alas. v. fo I OB), wliieli 
cl ilTors so li Olio that I ventured t<,>sy.riouyn'n*so'UM,,‘:ii,p wlnai bringing 
forward a- tunv kind (Ak iii-crmk .A'lcnloy, Hlh mL x\\ p- dfiH) bi 
1010 from (ja.pc^ Oohmy. ,I now find the gemus to la* well repre- 
■Senleii in (kmtrn] Africa by ninnerous speci,,m,eris and a dozen 

somewhat closely allied' species, wldch rnay’.'be recogniscMl by: 

‘Head somowlmt sinal I, ,, -not'. , .'broader 'tflian 'thorax and m.iver 
bncoaie; posteriorly narrower than 'the intrrnajiy ctutire eyes; 
ocelli always, but their interven'ijig space rarely, bla<»k ; elyi'jeiis 
neitlior short nor diHcreted from t.he deplanato face, apieally mib 
truncate ; cheeks ciongato. Antennae nearly always widtet bandni 
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ill hoi.li sc‘x:i‘s, 'long tind .sleiuliM*, of c.r Mel.a-ceoiis ;uh 1 distiiietly 
siHTJitiix of 'j!' bull slightly (lilatutl (U:Uil.!‘;iny n.nd Jipically .'uuiiriiiiatio. 
Xobiiili wantiug, uu?s«utuluui always .shagruiuuMl aiufdvill; luet-a- 
uutuiu also usuiiliy siiagrcHuuMl, arixu \va.uiiug with a.n'Hilji at most 
indioa.'tiMl ; rostula.' and s}Mra.o.ula.i‘ c'a.ritiJi ahvays Wfuitiug, Hen- 
bdliuu eouveXj ejiroly pyra.uii<la.l, always lai-erally ami visiiallj 
also a|»ieally (‘arinato. Alalomeu oiouga-to juul in lioth sexes 
subeylimlrieal, «'lu!l a.ml al\va.\'s ■ immaeula.te testaceous, witli 
1^4111'^*****^ reuiob* iroin ierehrai liase. ijegs slender am! longer 
tliaj'i in tim Asia lie species, testa, eeous \vitli the liiml ones rarely 
hla,(dv-“ and white- marke<l ; tarsal elaws simple. Wings ample 
ajid idways tla.vescont., with stigma, testa.(,Ma:ais.-— Huperlicially this 
genus is similar, espi'cially in the sliajK) of the e.‘ipital vertex, to 
t(‘BtMU*eous s|»eeies of j^oplisnient/.^^ from which the shagreened 
exosivoletrm, hick’ of cotispieiiotis a.pophyses, paiurity of metanotal 
carinag and \'ery muoii dtdlor body siifficleiitly separate it, thougli 
tire seutellai' structure is alike. 


Tnhle of Afnean Specm* 


(*33) 1, Flajallaai wlutt'duuulrd in IhvMii sexes j laetaiutlal 

ur<'‘ola nljHCileti! <»r wiintlu^i;. 

(21 1 2, Hwul nut uhmrlly d«clivt»us pnsteriorly, temrlus 

dblljjcl ! tarsi imt white. 

(10) ft A|K'X uf Mdttellma than’cssi/d and init at all eari- 
(6) 4. Areola uourl}' eiieular ; hind tarsi ami iihia‘ hoik 


black ■ Inim'Cmh 

(4) 5. Aroidu re{ian|i?nhrr or ivanlin^U at inosthiral tarsi 
InlVtMOUo Unvards aj.iieos. 

(7) 0, Smaller i Ntramiaeons ; i^cntelliim dnely earinate ■ 

lat'Wnlly 2.' <04o7iOovMm’h 

(0) 7. hargorj UMiJieiaiiisPHoiitelhiai strongly euriiiate 
laterally. 

(to 8. Seutell urn apiodly roinahMl uiHTiKtjietiole abruptly 
V ■ ' exphinato,' *k rvjfaHdnilor ’Morl, 

(8) il. Scnitadluni aiueally irune/iio; poKt}H'ri(>legradually 

cxidanato., 4. 6'«fi«ntor Mori. ■■ 


(8)WlO. AjH'X orscutolinni dtwtUedauid eariwiUr thrmiglU' . 
out, 

(20) 11. {bmo regularly punetutfU' Htnitellnin luit longer than 
huHjdly Imaio ? luud ’tnrNi nuuidy towtaroous. 

(19)12. MeKoiu>luui upimnysmiidei\ post laA'inle n'litv .stout. ' , 

(14) 18. Fa<'<‘ iliatluetly ptnid'ate;^ uni:4aiu(:d.iuu dull and ■ 

not striativ; btH trauMeariua wanting ... . 6, imr.nm MovL' 
(1:1) M. Fa(Nudts()Irtely inimdatcu inelauotmn 
' ladulidh iti^tranatnunna diailnc 
(IB) 15. Frontal orbits not pale; metauotal tvans-strintion 

' weak.', ■■ ' ■ ■ ■ ■ 


(17) 10. Po.stpetiolo subciiTulav ami abruptly ex jdannto ... 0. Mori. 

(lr») 17. postpetiole sleudm’ and gradually explauato ...... 7. //mciYa/or Mori. 

(15) IS. Frontal orbita Htmmiueouaj metauotum strongly 

striate H. dviabtr Movb 

(12) 19. Mwemotmu apically bifcubemilatej |mtpefciole 

stout hiimplUator%m\. 

Peoc. Zool. Soo.— No. IX. 9 
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(11) ‘20. FiU‘t'Mi‘n‘^‘ii!nrl,v pum-tuhi ; sfulMiuin !un.iJ!:v‘r tluin 

Itasall.v In'oaM; hiiidJaisi laitin'ly hliM'k .... .1.0, M'rtrl, 

(2) 21, .lli's'ul sil'trujtHy dt‘t*livo»m hrluinl icnsjilf!-.; 

; hiiid tur.sl wiiiif f-ljimtlod 11. eoihvriutfor AftM'l, 

(I) 22, Flu.p*llvini' lint. ; s}i».»{iun»tal avt'ola 

wall 

(24) 2J1. !a,it'raUy l>la.<‘k ; araolu Hull ; all 

ii‘.sl;U'(‘ous , 12. .MurL 

21, Maiaiatf (Uis iinriiia<‘tilal(' ; aivola j-Iuu ; hrial 

la.rsi hlaak 12, ^fraa/ff/ar Murl. 


1. LFTKA i'ool, 

Only known from iiio .souih. of tin.:* (Inniinont., in thi* C'‘a|ii'* jonl. 
.!N4ii.jtl ; jiin.! npparehi'ly rnif. nxtoiHHng fVo* nort lu Kim'*o I h!t\-o,sin‘U 
Mono of tlio pres<.‘nf goinis -wifli o.niiroly b}a<‘k In'ittl tihta* fiann 
iilualesijt, ( ko.uorony'-; gonoi'ic fliagnosis is tirnwn tnifiroly 

from t.iie as 1 ha.vo |.>oinl*otl out (Aon. S. Afr. .Mos, .xvii. Ill .if, 
p. 195), I pt,KSso.s.s i.lm s]K,‘(*io.s f-roo.i Kolola.iMl. 

2. i),n.m.Lr,i.c,iE, sp, n. 

A srimll, pile, ilebilitant foTiii, (lilinring from the ,r(.mu,uiHler of 
tile germs in its paler cnt'oraiio.n, proportionsita'.^ly slioiii'^r {Voi.mn«r» 
of the peeul,iar‘ly .sma..H hcaui/with l»!aek oeelkn* region, 

tlie ,Blior*ter tegs aspeeia.Iiy, in; the;-' \v<»ak latoml scaitf'lkir 

(,ainna?y\v.hieh .<](> not e,xtei.H.i. ■ to. the. apex. Length, .liL .mm, 
tf only;-->Tiie iini(:p.ie:.ty|:)e .was ea|-vfcnrefl at- Uo\\iek in Kata! hy 
J.' F* Uregoe, a4i(i preseiited to the ' lUitisl.i Moseam in !.1)04, 

: 3. R0TIJN1)AT0.R, sp. in ■' 

.Tins is 'tlie' ilmt.of a series of ''extremely eloselj alHtal speeies, 
.W'hieh 'I find to differ mter in nothing imt the iaeial pimclnni- 
tioin .mes<>,irotai,''eo](.)'iiran(l apica.l (M.'>ntour, .mesonotaJ a'mi. seiit'.elkn'* 
and' postpeiiolar striictnre, 'as 'welt as oreasionaily tlie eolonr'of 
the hind p,resimti insert has t«,he fac'e oi'isolsM^nlv pone-' 

,tato; inesonotiun,. a.piiatlly simple, with it.s s.ides rar»dj iofosi»ate: 
inetanotnm, dnll'and 'not stri/ite, its tnmsearioa wiiniiog, and 
jirecda both reetangnlar a.ml ohsoletu.^ ; senti.‘iln..m Imiger l.iirm 
l>n,Hii'lly l)r(md ^vitii its a'l'iex depre.ss(sh '.roondrHh ami imi eaririate; 
postpetiole laterally mirveit ami - a,hrnptly exj'daniiii' hasidly ; lc‘gs 
■testimaoiis, witli, the liind tarsi iirfiiseale trywards tiieirmipicsw. 

Lengbli, '12 Ih nnin 'cf ¥ .-"'It is reeognised l.»y thesenielhir a.iid 

postjuddolar HtvnvUm ^, and try. .liaving tlm vmlmlimrvnm distinetly 

more than that of .itB eongmmrs. d',J|uit© the eorni.iHT,r|.est 

spciciesof tlmgimus'Mm British l&st ''.A'friea, w}a'*'re H, A. 'Nt'^nve 
.'found males between '7000 and. BhOO' feet on tJm east, slopes of 
the Aberda.re Moind2iins.d.<nva;rds. tlm'. end <»f iVhrnary 101 1 ; 
a,t 5000 to 0000 feet on; tba'' s.(>iit;h,,. 'slopes of Monnt Klgoii 
in the middle of June; . and.w500 .feet higher among some 
forest on the .Nandi Flatemi at the end td the preeedtiig Mav, 
But the majority are from Uganda, where U. Ch flowdi^y took *it 
in the Mahira Forest at CJhagwe in the middle of ilnly l!H|; 
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'NVs*ive ill tlii‘ ■'I'hirro Forest. mI '.rorn, on Mount Kolviinjero to tlie 
S.W* <)!' a.t. Mha.i'jii’a. in southern ^horo, i-he ],:>ug’oina, .Forest 

at ihi\'oi‘(,u jiml 1 !! ,iH)rthe.rn Ihuhlu a.t ;ilt.iti,nles .rsvnging from 
35<)tl 1,0 4500 r<mt Ouring fluly iuill ()<4 <oIum\ 

4. TiurNCAToit, s|), n. 

F;h,‘(,» ol)st,>li‘te]j iMi'Mctate: inesoiio-tani {.tpirj'illy siniple; nieOi- 
notiun (lull MUtI not striaO^, with both mamla, jumI transeiiriiia 
wanting; .stuitellinn not longer tlmn ])a,sallj hroatl, {vpicallj de- 
|>re.ssed and iJn-re abrupt!}* t.nineato iJioiigh not cariiiate ; 
posi.petiohi slmaho' jiinl gra, dually dilated ; legs tiostaeeoiiSy with 
hind ta.i'si infuscate towai’ds ilieir apices. Length, 12-14 iniin 

c? 5 . 'idle only sjjccies wit.h apex of seuteHuni ti'iincate.- I have 

se(‘n l)ut a, single paii*, of which the male is from tlH 3 Mal>ira 
Forest by (.'hagwe in J'uly, and tl,ie hanale froj:n Mbara.ra in 
southern I'oro during Octohm*, !)otli at about 3800 feet in 
IJ'gamhn 

5* iXKiiMiH Morh 

],hwa^ evenly punctala* ; mesouotum, apically^ sim|:)le; metanotinn 
dull and not strial.ig aiaada. rectangular and ol)Solete, trnnscarina 
wanting; scutellnm not longer than liasally broad, apically 
elevfited and carinate tlrroughout ; postpetiole .slender and 
gradua.lly dila.l-ed ; l(^gs testaceous, liind tarsi infuscate towards 

their apices. .Length, 12 14 mm.- (S This is, the first of a 

lH'>i.nogeueous groi.ip-of species with tlie scntdlum itstdf.-soinewhat 
Hat, tliough the stout ca.rimi, wliich. entirely siirr<;:ninds its apex, 
is distrinct..ly elevated, and conspicuous-; from its a..I lies, the .rectan- 
gular a.ud dull areola will distinguish it. - It was fh*st described 

,l>y me in the female sex from (,.ln,pe (dolouy, wlience i.t appe.ars' to' 
extend as far- a,s "I’Jga.tnhu'ind Britisl.i .East .A,f.riea.)'in botli of \^■hi<'ll 
its range is cO''-exte,nsive witli .tluit of p I hav(^ scam 

ten examples from tl.ie Ma..hira' Forest, tho-'Budongo Forest, neai' 
IJ.nyoi* 0 ', EiiLd»lje,.l,hil{'i in the Mai-amas District, at. 4500 feet, 
and from, the 8,E. slopes of Mount Kenya .Imtween 0000 and 7000 
feet .during-' Mjinch,. June, Jfd'y, Felii-'uary, and December,' 1'9 11 
to 1914. .■ ■'/- ^ 

-. Cl. 'lat^lANMOR, S|>.,n. 

. ..Iface 'oi>sol(4,ely pui'ictate; tne8r>nottti'n, ''apiea,lly simple ; meta- 
iiotiiin shining and i ran S“ striate, with botli a-reola, and tra-nsearina- 
wanting; scubdlmn not longer than basa.1 ly broad, its apex 
elevate(l and ca,riimte througluntt ; postpetiole snb(‘ir(miar aaid 
abruptly explanate basaJly,; ' legs -/testaceous, with iund tarsi 
infuscate t()wii.rds their apices. Length, 14 mm, S only. —Dis- 
tinct in the finely trans-striate mekmotum wliicli it slmres with 
the next species, and unhpie in the abrupt dila-tion of tiie post- 
petiole.-' J have only seen the type of this species, which was 
capttire'd in the Gold Coast by W. P. Lowe and presented' to the 
British Museum in 191 L 


9 ^ 
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7, faiAi'if.ATcrii, s|>, su 

Frici? y I'n.tSH’t.'nh' ; h'H'Souoi^uin ;t|>H-:dly 

5in<i 'Hot' <lulL wil-h w.’ujlitiiij;' .’H m,! 

il/lKt.incii {‘nio ; wut'Ollnin n<ti loiip'r thais Isasally IrrcKnl, 

elciv.'itcMl jiaa.l rarihn.t.t^ t.{.ir<'>uyhorii ; 

jiiH'l v" 4 ;:‘ry |j;' rail 11,' illy linvinals li.s ; lays fasisaartiis, 

liit'H'l Firsi ii».fusajit.«‘ lowjmls iho'ir a.|ni‘as. I.ionyi 'h, I ■ 1 4 iiitu, 
tJ F * , Diilars friiui tba last s|>iM‘irs s(tl(‘ly in Mu? prasiuire uf Mu:* 

iuutjuifvt'il traiisra-ririu a.iu'1 tlu:? 'vary sli'iulrr ■ 

A, fi'iutiuon spf*(*ius, ol’ wlu’rh 1 lia\i‘ sfrH‘ii a. ux:'tti!|>h.\s friaii 

thu Dsum’u Forest, Mahirsi Fon.'st, ,'MuI l:Jij4«lu on Mu^ wi.nst. .slHU'f 
(if ilse A'it'toriji, ,Nyan/a. at MbtjO in 400(1 f(u*t Ouriiiy July, 8»‘|'i 
ieiiil’ier, jiuJ OrtolMUx in 'MyaiiOa ; ;uhI froio a. few rulies eastutf 
Aluraias in t.he .Maraiuas l)istj4et, of Britasli Ensf^ A iVieii ai tite 
latter ajtitiuhi iu the iniddh* of June 101 M 

B* STIllAtiOI., sp. lO 

Very clojselj allied to the next sptanes end di tiering frcan if. 
only :in, i'ts. simple inesonotai 5 i|hvx:, its ilaTidoiis frontal orfvit'.s,, 
liasjilly riifeseent flagellar dis(‘{'t.nd scaiiewhaisborter wings ; from 
tJiis iitul' tlie .wliolo remainder .of . t. lie .germs it di:f.iers in .laudug 
tlimlu'MU.l fully as broad as -tlm Miora.:.x. and the t.netinmtnm st?ro'rigly 
, tia.ins%sfa.i4:ikr fr<.:aTi its „apieal ' ti‘irri.seai*ina 4-o j>ascn 'Lf‘ngt.li , 1 5' m rm 

$ The., type, Avliiclr- alone ,'.l. dnive "..Keei,p was ea|itriircHl''on 

17th l)\drriiaryt,10n,4'jy 'AV. .A.. .Lambmai, i.n l^agosr 

■ %, irn>Ain4,mAToig-sp. n* ■■■■■ 

' Faee 'evenly puiietate.; 'n.u»som4vnm. a.pit‘a,.lly elevsited on eit'lmr 
side into an"' obfcvmi,':^ tnbercde ; ariet:.a,.notuni shining a'nd trams- 
striate, areola reetangnlar and ohsolcj-.e, (n-a/nsrarina, disMrml ; 
Hentelium not longer than Imsall)^ broad, apirally i'!«*vafed and, 
eariuate iJiroughoiit ; postpetiolii stout and gradmdiy dilated ; 
legs testaeerius, adtli 111 i;.K,l tarsi nigr<„‘S(.mnt, ■ .bengttn lb J7 .niirn 
fj' only, instantly known in this genus hy f h<* apirally bftiiher 
dilate mesonotnm ; 'the large my.o, dark hind tarsi, and laternllv 

somewhat, ruimdisl alalorn'en are also disMia'Iivae Tlie la'rgi.rW 

spet^ies of tlm g.oniis and appa..rmd.ly rare' in Itgamla., wlu'uee ,1 
have examineil .four evamplas, takf.m, liy (,l Ih Uowaliw, alf at 
CJhagwe iu the Main'ra.', Forest h(:*tw(u,m the Ilfh- JOth July, I PI 1, 
and on 3r(!/Jiily, IPlih , 

,10, oonn,'r,r"mi, sp. nov. 

Pare iiTOgi'darly pnnetate; mesonnfnrii a|d<*a!ly simple; meta- 
notum dull and not striate, areola rtHdangnlar and obsolm-e, 
transcariiia. wanting; seutelltna d.istinetiy a lifilo longer tlnni 
Imaally broad, apirally (d(;n'ated'.a.t.id' rariimte thrunghmit: post 
petiole slirnder and gradually ililataal to wiirds a pox ; legs lest aeeoms, 
with hind tarsi entirely nigrescent Eengfin lb mtin M V»^'"A 
very distinct Npeeics, diilbring from all the above in its biegtdarly 
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iVice, sul)S'ortica,l lirsl. rtHMirroui. nevvure, juiul in having 
f.lie hu.'ii! l>e]siMcl i;ho uy<w (.•oi.isbriet.ed in. a. vstmiglit line, wliieli 
renders Idle e,y(‘s piHnilia.rly proniiiKMit. ■ '.Api'Kirenhly rare and 
caidined tn ng'n.ndjv, \vhen<.‘e ,I ha.ve se<.‘n botdi seNes ta-ken in tlie 
M'.'ibira ,boia.‘st a.i. .‘>300 io 3800 .feel, during d'uly, and the ibidongo 
Forest :it IS'iOO tnefi during mid- l..)ee(:*mlH„‘r lOil^ by B. A. Keave; 
and al.xnit .Fisietdie during idie uriib'llo of iViarcii 19'! 4, liy C. 0. 
Gowrley. 

1 1. (.,'OTii(niN.A'roE 5 sp. n. 

xV tesOieeinis species, wiili botli, anteume and liirid legs wliitiv 
liarnied lilaek. ,! nstani:>iy recognised from tlie remainder of the 
geims }>y tlie |>ure white third a.ml fourtli (and in fiftli) Joints 
of tlie hind inrsi, which are peculiarly slender; the whole thoracic 
scnlptung imvlmliug that of tlie sentelluni, is in Ah inermis^ 
hut the aJxloinen is more fusiforin and lt*s.s elongate wit;!i its disc, 
es|)ecially apicall)', more iiiiely punctate and almost nitididons ; 
the capsita! strucd.uro a]»proa,('}ies il»at of Ah c<MiJh\ tlunigh tlie 
temples here a, re \’ery much, shorter and the occiput falls away 
immediately liehind, tin* hla.ck ocellar region. Length, 12 i.niu. 
cf .• Idle distrilmliion seems distinct from that of the fore- 

going s|>ecieH, f«)r idiose 'I liavo examined are from 4500 to 5000 
fiXid;; iit 'W'ostern Ankole in mid-OcAol.ier 1911; and tiie Siroko 
liiver, muir tlie west, foot of 'M(.mnfc Elgon s,it 3000 feet, during 
tlie preceding A, ugnst ; in "Uganda... 

12* (mMix,AToi'{, s,|i, in ■ 

This and tlie following sjieeie.s are so (liilereiit fniui all tire 
ah'ove in deeper ferruginous colora4io,in black .antenme, 

.slrorter and stouter , legs, ■ in the rather hi’oader temples, iniicdi 
hiiiger ii|)|nn‘ iruiudihular tootli a.nd more robust outline, tliat 
they will p,i*ohaldy not be foitnd ; cotigerieritn ' -\h h 

easily ris.ngiii.seil by tire longituilimil. black mark occupying tire 
conflucr.rt 6Nl.i:.a*nal a'ml dt3ntipara,l 'meta.iic.rtal'ariie ; it is simi.iar tO' 
'tdm next species, but tlie ’legs are 'tesbiceoiis ■ througlioiit, the 
metanotal ti’a.nsi:a..ri mi is stron'g \vi,tli .vvelLdeilned, stilicircidar and 
d,ull areola, a.nd }.io .trace of. 'costnkc, .Length, ,12'^:' 43 mm., S 
only,'- .'two males wei’e ea]>tnr 0 d .on 'the K,W, and at Buddu on. 
t;he 'W'. shores of tlie V^icioriai .'Nyanm.'at about ,,3700 feet.bj' 
SeavG, ,tn the middle of. September 1914,. 

.i'' L3e 

A ferruginous speedes with tlio legs neither elongate nor 
sUnrdcr, uppm* mandibular tooth, long ami transcarina of tlie 
immanulati'. metanotum weak ; ftagelhim entirely blank, setigerons 
a,nd sonutwhai stout. Difiering fx'om the last species in the 
possession of a. wadbilelined elongate ami shining areola witli 
some trace of costuhe ; and from the remainder of the geims in 
having the extreme base (only) of the bind tibiie, along with the 
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whole of tflieir ior.sj, hla.ek, III Li looo ‘tiilw 

'LakiOi 'wiih .V* a.tal ,V. aoZ/oo/r/Oo* ui t-ho .'iiol 

IImc1oi:i»4'o iA)rt»st..s of U^a.ioin. al". ra, flier uior'e Ilian lofN) 

1 1 II i;i ng f J n 1 3 “ a ml i Naa. • n i hr- 1 *. 

Ho.ri;hsM.iv\‘r8, 

C «r^^ven1lor^^L I'ehn, Enro|n ii. lH2tL p, 4011 : WenirtaeL 
Nouv. M'eia. Aix 'Krux, 184-1, i'R 1*L 

ILxml slemler, noi ivmuMous, Nonnns'liat iiarrowetl lH,4iiiM'| the 
eye.s nuil towiuxls tln.^ nioni-h ; elvpon.s liogix ajhraJly ; 

labrvoii usually veiT short, ly exserled. Airtenrur slerHleix seta^” 
ceouH ; of (4 sn'l>serra4-e, of J a liille <lihO-o.ox|>lajniit% heyoml 
tlieir eenii’e. 'risorax suLr-yli.iu,lrieal, (Usra4]\" giliiailmis ; ineso- 
iiotniii soiiunvhai. conviev, wi't.h diNtinet- iie»0n,ili : lueOtihorax '\vil4i 
Iwrsal sviletis found, anil t.he upo|iii3%Hes aeut-e ; s|iii‘5t<des lin«0:‘ 
m* (:di'«igU:t,e“'() viil , h^iuikdhuu sl-rongl^'' eiuvaifd , al iru|}ily dee! i vous 
n,|)ieu4!y. Alaloiueu snhftisiLiriu ; liy|.ioj>ygiu!u nol. lan'ering l-o-Si'i 
of tlie distineily a'lit.fle ex.serfcod ierehrn, ■ liC^gs soiiiow-liaf; s-lemler, 
WiiigH iit'vriuu.l ; a-rm>!et>|au;d:agx:>i:ia,|. 

Idio biileistnie luelnihorax, exseried teitdioi, kud iiieiii tiers 
of thin genus derided Orypiid fneies ; "bui ibe inales l>mr only tin:! 
faintest tniees, 'and t4iir'.feinales-'nouti at' all, of Hiernauli. To, 
PiMt/ktlrus At also la'*ars a. su|">erf'ieia1 rt*sendila,'i,u,M,r;'l,,nitv- lutt.y ''lie 
di-stinguisbed iduircdVong besides -the major }M>int.H above irid,kmteil', 
l>y' the straight, and slender. Iviinl "tibise and by the iientagonal 
areolet,' Tids.genns lum lieen' jdaeed by-all formt‘r autlrors among 
the Oxy pyglni, ■ a i ul m re(5eni.ly ■ as IVl ar<:*h 1 11 1 4 ].,ie,r i* l.h'ari k ue I \ 
told me (i'/ifi’L): ^^I't'.is my. mind- tluit /loj:diKmmi(H lad'Ongs f.-o 
the, IchneirnH:,,n'ri('le8 ’V; Imt .tdie. ,e<'inforin}i,ti(ut o.f f»lie metat'l,io,rax 
aiui 's(n,,ttelhiiii','iis .a.lso tbo flagellar stnicture, a-,!!}' it with Idm 
'Trogoi'dar of ''lAlrstmx ami ■ it w-a.s l.here. 'trea.lusl of ,in nry 
*' telnnaunoiHikigia, Britannica ’ in IDOd; among the Ox\’|tyg'ini 
.it .wore eerta.iidy. a.lKirra.nL .'l'"N.‘.rha}.is (,h.,-im‘ron 

,'('E,nt.om. xxx'v, 11102, p, 100) will .{)rov(> s\'nonynioiis, .in wliitd'i 
c'a,s<i thirl.i'en Aaiatii’ speries av.!!! he a.ddtM,! ; Imt the , UKijrirlty o-f 
these Im.ve the head a- great d.i,'al la, -rger ami morr^ bnre«i:e ilian 
'liny of iny at;*q'i,uiiiit{it.n‘e- -"-tiiot.igh tha,.t its auilmr AV-aa- 

igriorant, of t.h<* present gentis is proved hy .Ids inehmion, f-,heia.4n, 
'o-,F Isis //. (Hps.dia. Zeylaniea, -iii., .I.OOri, |a ,100)* whir'll is 

a aml.tlst:? .male of lu's Aftiaiiklmmimmi hmdmmk 

(loc. dL-p, 90), 

AfmVa rs'ia.y lie eonsidered the home of sisH's* more 

kinds nixi known ihe,n<a3 thsus fh.M.an the ■reniainder of flie globe; 
those include ieknmimtm dmttahm (Trfuis, Enisnii. Sum 

London, ^1874, p, dill, -nt, 12), as ',I anryable to Mtnte from siU 
examination of the dapanese ? hvp^^ K'rimdihsiiimer slewalbefl 
two species from East Africa in 1804; Tosquind. knew eleven 
in IH99; Pic found auoihar In 1807; while Htepligeti brought 
forward no fa\v0r ■ than ■ nineteen additional ones in 1910 front 
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Iviiiluaujiiro, s<,niie of whkh nnw lip{oi,»g to as was 

iiuliciiied hy J >i‘. lirHurrn (Kutunu Ti<lslvi,% xxxi, |;n liiO) in 1010. 

1. FULVATOIU sp. !K 

iest.nunons witJj, only pnrtof Ihigt^llnrn, upiues of ■ mandibles 
jynl (»f iiin,d onynlios, !,>liu‘k. H'.eaVl t.)bliquely eonsfcuieted and 
najToM' hehittfl tin* very prominent eyes, wbeuee the occiput falls 
aln-uptly a, way ; frons ohsobHady };mn(.vl;ai..e, ta%‘'uns',st:i],>stria,te before 
tile ocelli and cenfj'any suicate; face aval (dypetis nearly stranii- 
neons, H it ainl ohsohctely punctate, witli ap(‘x of latter truncate 
and ouiy lateraliy margined ; lahrum exserted and ch<?e,ks long. 
Flagellum slimder a, ml {ilibnan, black: witli a centrid white band, 
ii:,s base laifi^sceirt,/ and apex, at ten.ua l'.c‘ ; of d subserrate, of J dis' 
tinctiy a little riilated, beyond centre. Thoiux cylindrical ; 
jnesonotum didl and sliagi'eencdj witli slight notauli ; metanotiim 
shining and evenly punctate wit-li complete, but iimy areie; 
ar<:,^ola- sulirecl.angular, half as long a.gain as broad, extending 
.nearly to l.wise, and emittring ■(.Jonspicua.-.m.s costuke f,roni its ba.sal 
iJiird ; s|:drai*uia,r area? lrraais-sti-ia,te ; a.popliyses large,' vertical 
and acuminate. Scnltdlnm unich Iiigher ilmn irietathorax, ihs 
disc closely |Hmcta.te a.ml I'ml..- st,a.’i.mgly i.deva.tetl, linii b(::)tl)i laterally 
arnl' apieaily stout, ly \’jillat'.<:*. ..Abdommi ilnll; Inusal sc'gmeiit very 
slender witli the shining and latendly piirKd.ate |)ostpetiole very 
little explanaf'.e; gastrocodi want.'ing, thyridii olisolete and tl:ieir 
.intervening space m.'it striate; venter plicate tlirongliout' ; anus' 
(|f 5 a.cutff, wl,t.h.tlu'^ rafescent teicbra distinct!}^ a. little exserted» 
.IjBgH long ami slender’ ; cah.n'iris'i. elonga.t:e, coxje not', scopulatec 
'Wings {la,.vcscent l,iyaUn.e stigma, a, ml siil:,Kt(xstiiu testa.ceous, i:iier- 
vnres darker; areolet pentagonal, si ibcoalescent above ; nervelet 
wa.niing ; basal nervure continuous tlirongh niedian. Lengtii, 

ll-id mm. (S Similar to I/p Juhjem 'ToHii,^ but vdtb the 

nmt/anotal a-rcjc distinct and sciitellmn cariruite tlirougbout its 
a.pcx.- I Imvtvseen ha, If n dozen examples' of both sexes from the 
'^lau'o Ibavst,, of I'imiilu. at' dBOO feet, t(,>\va.r(ls tluv 'end o,f 

Sopt.mnher; 'fiN;,:nu 'Fort» ..Fortal -Hoad, JVlharara, Si.'mtliern Toro, at, 
about 'IhOO feel., lal.e In Octolier; from the llurrii Ib)r4st,^^^^ 
at 4000 vlbOO feet<, a .bnv a lays later, in' TJga.nda ; and from Ilala 
in.tluj Maraimus Uistrlet, 14 miles ■ ea„st, of M'uniias at 4000 feet,' 
during the middle {dhtltuie, in ■B,rit:i.«b East ,A.f:rica. ■ 

2» c:u,',Bi:nMd,,ts Tosep . 

'No oue Ims ndeiTod to 'tins 'species 'Bince ' tlie 'O' was Inanght 
forward (Menu Soc. Eatonu Belg. v* IBlHg p, 52, lu 5) from 
Dinko, Heioa, in Abyssinia, where 'liagazzi captured it in 1887, 
1die 9 is a very dull, (daret-red coloured insect, with the ineta- 
thontx entirely, masoideura) except above, liind tarsi, prosterniun 
partly, and ajiical half of flageilum, black; the frontal orbits 
triangularly, flagellar band, pronotal margin, and anus white. 
It is 'at once recognised by the distinctly and evenly punctate 
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froiis ; by fchc shiiiio^ veiy N|.Kti\sr«l3' iHUictato RMitt'lluifi, of 
'wliicl:i tiu^ Ijiteriil oarina^ oxioiMl iie;u‘ly to the a|»<'N ; ihr 
smcl iiu*iati(iiAUu asal *si,iblit‘xa,Li'oria! 

iimila, ’wlu.c*!i in Uin 'i? is duU jirnl uiii)" bnsaJly jH'iculsiii* ; riinl 
l)j lijiviiiy idle u.mis fn»m apex uf (die niyre;si‘ent fifth Nrynaa'it 
dear ' wliiiica Ijejigtd), M: 'innE—d. Vj.ptm'eid lx'tave«»fi diisja and 
Biixitt ill some forest to i.he eiist of Biisiigo. :it diHHf ti'Hd/', finvard;-, 
the end of J’ul}'' 1011, in "Uganda. 

UoiiYMiVHaiNEIjMoK, g. lO 

This new goims tliflers from soiely in 

liaviog idle scutellum sjdieriead ; it .stands otiij'rmn the tlim'ax' 
in the form of a ono-i.hird emh<,*d<'led. Ii.all, and i.s not liiti^raldy 
Carina, to. Tim only spaxacs yet known Is rmnarkadile f<ir lietng 
of sombre colonition, with lioth tlir^ scutelliun aiiil iiiesoiiotniii 
eoiispiiniously pale stramineons. 

L CAllINiFKIl, sp. lU 

5 .. A 'Stouti olandr colon roll insect xvitit tdie inesonotaiin and 
BCiitelliini .dull prdo. lemoinyedlow,' ll'ead ■dull, (dosoly pin'ictad:,cy 
EoiEOtinies lilack,. and -very short ■■boh.in.d . the ejos;' palpi 'pale 
iiavous, ■ cheeks htic(*ate, ■ clypens hroa.-d; mu.1 i,i|'»ii;adly ' triincatcg 
liardly 'discreted from td'm deplanate and .cOiitrally siiholcvateil 
face*' Anteiiiijc d.dack,. liltform' -and .stout, w^itll a 10 jointed 
{Nintral, wdiit'C hiiiid basal, ilagetlai' 'joint nearly as ' long as t-he 
two ,folk,nTi,ngi wind) arf,» apicjidly sniiexi'da'nad'iC. ''ITora.x: strmt., 
ve.ry lincdy punctate, hla.ck or with -only tladfretnun a'Ud t:-egulm 
black ; inesonotum, base of proplenrm ahovt.', a.nd (xdlosities lidow 
radix, pale .lliu'ous;' iiietatd»(>ra,<at':*.eariiai‘ strong and I'.od'iri^ ; arei'da 
aciculate, twice as Jong as hroml, o'K"teml:ing I 0 l>a.se Mmleadt-fi.ing 
costidm slightly ticyomi its cmitri* ; .spinndcs ofong;d,<a a|KT|ih\‘seh 
wanting. ■■ Hc.utfdlnm pale (la.vous, gdolatlai. ami gladirous; |,H>st-' 
scntellinn small and' 'eorufoloro'ns, ,Al'Hlo,n'um sfnul., Knhdi"'|,da,.i'mto 
and iruiniieiihite ; basal , H«„^gm out broad amk ajviixdly e.x|>laniit'e 
.with iiostpeiiole . psn'iciateoidenla. 1 ,>e ; second siypnent deplanati] 
and finely p'in,ictal'4,^otei(n'tla.te,' witdi large ga,st:rocmli, i seroml and 
t,!drd. ventral segments pliea-te; 'anus,', ata,'d,e a.nd liNpopy^iom 
rcnnoio ' from liase' of ilia black JiEtl illstinetly a, little e.xsertcd 
t)ertjbra. Legs stiont atn.l elongate, it'ah,''*fi,nitely 'vai’ied .wifb blin^k ; 
liind eoxie fnidy pnnetate, simple tladr iars.i vsetiferons beneiitin 
with large and si in pie,' daws. Wings, evenly infnnmit^ flnvesceut ; 
siignaa and nervnuxxsddrusk ; j:ireole,t':no higlier timn broad, broad 
above discoidal cell sn'bparallel above and l«dow,---d dillerH in 
having all the abovi* red parts black ; the pale llagellar baaid 
fnrtfher from the base'; 'tlie abi'lomen 'amt scntellnm more 
deplaswie; the metanofcnm latemlly pmietiite, with no eohtnlie ; 
tlm front tibia anteriorly testaceous and the atiierior coxie, 
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iiii(iersi«le of sea.pu and whole face wiMi inoutli-parts, pale flavoiis, 

ijengllu f:( I -l-lH luin.- -A cou].>ie of feintiles \vere captiired by 

Neave in N}^as;i!a.ial (on th«> Mhvnje Platea.n a.f 6i)()d feet on 
NovetnlKn* 11113) in British Ea,st Africa, (on the S.E, 

slopes of .Moirnt Ivenya. sit between bOi.H) and 7001) feet early in 
,h'ei>rna;ry lO'lI); the single .male, 1 ba.vc reason to Ijelieve, is tlia,t 
:i‘C3c.or(ha,i })y tibe late (.joloviei 0. T. .Bijighani under the' eri’oneons 
geiiits Lneiohis^ in' Ins lleport of tlie .,l?.uwe,nzori Expedition, 
No. 13, .l:,!”y,iin'n'i<',>|;)tera, (TraJis. ZooL Soc. 'Loi',id. xix. pt. 2,' 1909, 
p. 179): it was ea.ptnred at Balt Lake on Ruwenzori at some 
7000 to 8000 feet in 1895 % Bcott Elliot. 


AnLAOJOFTA. 

(h,mei* 0 'M, A.nn. Nat. Hist. vii. 1901, p, 38L 

In my llertsion of the Ichuenmouidje (iv. 191 5, p. 112), this 
genus is i'*ecogiu.sed as snlliciently distii'H*t from Cielicknevmm , ; 
aaid ^.,l’al>!es a, re given of tlie Europea;n, Oriental, ami Anierica.n 
spe<,!ies, tliough no'ne were kno'wn '.from Africa till 1917, wl'icn the 
.i\n:n. B. A.fr, ’Mils, published one tliat is not ilissimilar 'to the 
two followi,ng .kimts. 


1, ,roHANN'i.s Gam. . 

IcknmmM jolmnjils' ('...lameron, Records Albany .Museum, i. 
1905, p. 245, 

li? . A ilull, black species with the niesoiuituiii, stuitelhiui, arid 
sides (,)f thf'irax. sa,ngui'neous-.red ; verivical and a, 'line n.,t tlie external 
orbit<s, ilageiku* liand, pcistscutilhunp apical angles of the three 
intsa.l and whole of tim (>t)r-Lth segments, with inner «.ide of the 
fro.nt. I.ihia*, whit<>, l.l’.ea,d |.>osteriorly short, Imt neai..’Iy as liroad 
as th<‘ evi's ; frons tVlosely and jiot fltudy pin i (date ; face and the 
nndisciad.rMl cl}'p4ms closely pm'.uvtate, apex of, latter truncat^e and, 
like apnx (jf (duM‘ks, rufesceut; lal.a‘U'm. exserted and :liaA*idoiis, 
3.3mrax' not cany < hd I, very .frni.dy' pnn'c tale, with elongate notauli: 
metiu'iotum dcplana,te; areola. .'re<5ta./ngi.dar, lo.nger ' tlian ,b.road, 
sul'>gla,l.'n‘(„Mis, emitting strong costnl:.e from ■ a. little beyomL its 
centre ; spiracles eloiigata ; spiraciilar a.nd ia.tm‘ai aa'ca* alone red, 
Beutillnm <le{ila,mite, glabrous, Hparsd}' [mnd.at.tu carinate only at 
its base, apically Imoad and trunc.iiie. Abdonum subovaU', and 
short. : basal s(>gment apicuUly hadious witii postjietioh^ }>unctat(^, 
its a.pi(‘al angles and those of tlm two following sc^gments \vhite, 
with i.be third except narrowly in its centre apically white 
throughout, a.s also is the anus, ixjgs nomnal, bad ion s : Idiul 
coxa) mui.ic. 'Wings hyalines, $tigma black, areolet liigher than 
broad and broad above, nervelct ■ nodiform- Length, 13 innu — 
llemarkablo for the glabrous and rufescent callosity at the jiata- 
autemial orbits*— This female wa^ captured at Balisbury in 
Maslionalaiid by Mai''BbalI during Maroli 1900; the male type, 
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wliie.li 1 seen, is fr^Hn ihe ji.vmI W. ^loiie.s Ims 

siihseciiieiilflj funisd the s|>e{‘ic's ni Mfung‘'»si in ZnlulaiHl, 

2. s|.K u. 

Very like tlin luKti spi‘('ies, hui,. with the hea«l iHj.sieikrsrly hucMaila* 
and' fully as lircnui ms the eyes, net. at aJl hia.ek tait bri,nht U'd 
"witli only thf\ of it.s utiaM,’!}^ j 4 lahr»>us and tla:^ |» 2 d|'»i 

white. Thora.x .sl:rongly iiit:.i<lulons, witli a. whit.C'^ tnillesity i:MM>t"*Mt'h 
radices; lucsonotruii extreiMely iM.tln.te(|}y |Mincia.te wii'h short', 
iiotauli ; iiiiet:a,tliorax depl;uiai<‘ with areola sn1»liin‘iiiN fully 
tlirice longer than l"iroa.d, g'lah,j’(,u.is and eruitiing 'W(*ak (*os'i4da'* 
froiii tieyo'S'jfi its ccuitre; external and lat,erid a.rea‘ hadions. 
fScutelluui glahrons and g-httering W'hh some half dozen |mne- 
tures, a.nd latarrally ca,rijjat<‘ to itx ee'ntre. A Iviloii'mn fusiform 
and apicjilly a,eutn; postpetiole !)adious, s|)a,rs(;dy puncialty with 
no caritiie ; fot'irth, a.nd folio vvirjg segniei'its nitidiiluns; iipieal 

angles of 'tlie seeoinl namowly and whole «:>f 'tlie 'llflt Tth whitax 

I'iCgs. noriiia,! ; si'iiterior feniora, and tihije internally whit'lsh ; 

hi'iid ('‘oxaT seiijadm htrgm Lerigtli, 13 mm. 5 «*dy. The 

sal)liriea.r m,ei.anot’.ai, a.rf!o!a. is not 'Unliki-'* tlmt of tl.ie genus 
p}ppa:Ciinu (Ann. Nat. liist. vii. llHtU p. 281), iii whieii tlie 
Bcnteliar mri'tne are wani.ing, . tlie areolet coi'dr*Heent'pMbovrg tlir! 
hoad 'ia-rge, AiC., whicli clia.-raeters-do ■|"iot Inaa-^ obtai/in- — Ifo'niid, l>y 
Nea-vein 'Nyasabiiiil to the of Lake (T.iihva on J'anurn'yt 
■1914. 

. ■ 3., (n::m;rTi;in;s,Tosq.: ■■ 

Icimsmiwn coiHpi/idm Tosijuiiiot, Mxviu. SrH% ,l<]iitt.mn Thdg*. v. 
■1896, p. 37, 

■(1 ■ Elongatxg puncta-te, black and somewhat:. tlnlL l'l(?ad 
.:quiidratej a, little' sliiiiii'ig, finely |■■m■^ eta to ; ftlack with all tin' 
orbits, except in entile vertical, somewlmt |■a*oa.<■||y whit.e; fara* 
liroader .ths'ui long, triiusversely striate-punctate* ; cly p»:uts hn'nl})'' 
diwM’eted, its iftrirgiu I'ou'mh'M'i a-ml ■uaiTowl}', m* in ■ d 

iabn’ally, ’whit:e.' ■, An term at short.; of y* a. little ililaj.efl ciml.n'i'liy, 

■ attenna-ta* Jipically, hhick, a/nd white-lnii'idetf ; <jf d aJsfi l/ilack, 
soinat-ig Sts] fnictjin Th'orax rosy, 'pniictate, wit:ih ,st(,^:rintm lilack ; 
an elongatii*. line h-eforo and a, lin.ea-r',cH]losi't..y tteh>w 'indn'cs, sria'l 
. .■in cf a pronotnljiiai'k/whitA^^ metathorax convi'X, sla-tuigly punc 
• tate,. Avith long'griseons ■fiiliis.ity'ai'ifl c(Hn|»let.e area*, of which the 
areola: . is elonga.'te, a.p'ioa.}'ly ■rounrled and more thady puncinto, 
of (A centrally ■nigrescent.' Heutelhnn sonunvhat convex, smootli 
. or iii d puncd)nte, laterally carinate, n<)ftrly to aptex, wldiT in rf is, 
along witli carinw at laise and vvhok^ postscnicllum, whit**. 
Abdomen very (dosely 'pnnctatie, longer iha.n head and ihoraxy 
of S? ovale, of 8 <5yliu<lrieal ; black with api<H!H of the Mocoml a-nd 
third segments narrowly rufeseent and the seventh broadly in its 
centre, along with the d first apically, and three following on 
eitlier sble, white; terebra a, little asserted# d vidndtc black 
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m.u\ t’.oii.eea.le<l, 'Legs short. !'um 1 stout, 'hlju'k with front tihiie dull 
str.'iiuiueous ; anterior legs of 2 <.)l..>sfurely red, of J with coxie 
white. Wings siil)h valine, with a.n indeliniti^ cloud acims tlie 
,a,reo'!et ; stigsna., nervures and teguku black, radix 'w'liitisli ; 
areoieti irregularly pentagonal, nearly coalesc^ent Jibtiive ; iiervelet 
suia.’il ; lower basal luuuuire distimdly postfurca:!. Lengtli, J ? 
15 nun.— It was origiuiilly described froni Togoland, but two 
inales t.a.ken by Nea,ve dlilcr so little thal. I have ventured to 
rega/rd tluuii a,s the o|jp«>site sex of d'oscjui net’s species. ''Jlhey 
occurred in tin* valley of the Soiitli Kukurn Iliver Ijetweeii 
June 2()iii and 27tli, 1910, at JIOOO feet in Nyasalaud. 

C(KrauiINEUMOKV 

j" do not thiidi a.ny spiadiNs ha-ve yet 'been reeonled from .xkfrica' 
(exce|)tlng my note in llevis, icim. iv. 1915, p. 121) under this 
name ; but seven of t,hoso desciribed by Bertlioumieu (.Ann, Soc. 
Ent* Era.nce, 1894) und€?r tlie genus leknmhniou from Algeria, 
seem to Indong liei'e, witi'i ('/. htmiuyrrlmldidh^ Clrav., CL ruclk 
hkmsc., aial i'L Wesim, \vb!(*h <'*xteud from soutlieiai 

Euro{ie, I find iiyiCiflahvH macidhciUk (Lm. and Iidimimm 
vM('demhs (Jam. U> al'so 'lielong htua^ ; and tbe dozen species is 
comfdeted by one brought for\vn,rd in tlie Ann. S. A,fr. Alvts, 
'by me in 1917* 'Pro1..ml,>ly some of I’osipiinetts and 'Kreieln 
hiiiuner’s -will alsi-.) Imve to he im.l.uded, Avlien the 

tyiies ar(> "iTO(‘xanune<h ■ li()lel<dmeitmon Ua.ineron (Ann. Alns. 
Tran,sviial, ii. 19! 1, p. 175) is syiionynants. . ■ 


Tuhh (>/ Hoiue Ajricuu C^'pectes* 


(B) I. Hliii'k or caslimi'ous, wvHli palo flnvousoiuuiol 
lliovax. 


(fl) C. Hiial r<ni;o Heopnlatr ;■ wuirllma glabrous . 1. soi/of/i/tr M,od. 
(IJ) 3. il'iiul iWsir isaitku H(a,U(4b:ua diHtlurttv puiirtato. 

(B) 4. Motuaoial iwmjIjs loiigrr .than broiuL, ncrolwH 

r tilwrru lai a ■ — J. : . S3, eoru elCIJh* M,orl , 

a,- Mainuotnl nwoki not loagrr -ilam brotulj HcroboN 
, siuiiik., 

'(7) It AlHloa'vru iiial loud roiL priiolm ' hitu . ,3. (kin, 

(6) 7. A'lMioauui aHaaly juhI bind Irg^vb'laok-; laRiolar ■ 

, imni iwlroiiiimHl 4,'iM(ftieMi$ Cam, 

(1)', S, Tedarwam'i viirrly wiili ’brad .snid tkomx.,bbmk« 

'nmrk(‘d. . . . , " ■ 

(IS) n), Mofioaotaai -nitklukmsj kwal atid; tlio-nh ladt! '''-' 

■ , a ' fitrininiujO'tiMOuarbrd, 


ttlj 10, l\>8ti>«tkd«iudtailattu‘'gaHtvormli;lai'gcd^^^^^^ 

.widte '..a. &./ snhi uulfyn* M.ov}* 

(lO) 1 1. Pont pot lok punctate; gaHtrocmdi mnall ; acutellimi 

■'ml .a, 6. M'orL 
(0) Pi, MeHonotmu dull ami Hluigiwmd; rarely dull 
IbwoiiH-inarlcod, 

(14) IS. Aimdiuiarrow and eloagaie; lower basal nerviire 

pcwtfumal 7, Mueem C&m. 
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Mil, MORLKV ox AFlilCAX 


(13) 14 Areolft Rroa4 tiol rlonii-aU* ; Itnvrr nenajo- 
*.*<>nti!>uous. 

(20) 15. SfiH>ii«l, abdmnina! naitlaa* mv 

l»lnck'l)}uaUnl, 

(17) ill Staticlhiin, couvax aijilNulnarcula!’; arrula. K40»rfHis 8. uinhiihft)' ,I\loi4 
(liV) 17* and <‘loiii?4'at<' ; araala dtil! and 

(19) IR, St'iH'ind i:rau>v(i'‘rst'l>' insprrNM'd ; |.j:abU’a- 


riidi ol.ihulfta,’ 1l i,s'al'i/lr 

(IR) 111 SiToiid SK'giiH'at ajitin* ; gn^'lrorn.-ls !arp' and Iriaii- 

gular Ill 

(lo) 20. Wtjcorul black-baiitbid aial strongly i^trialn, 14 airitctift-i* Alorl. 


L sp. i,u 

:.A. Colo fired aud soioew hn.l shiuio^ I'ojnalo, with ilio 

oecipiit atid .fi’io'inio iudaliailadv hlack \ a.!! IJm:' lad,: the 

temporal, tin'‘ mandibular ba.se, 8i<les of idvpmis, llagrllar hjiiob 
p,i*othi.»nieit'‘ margin, lim‘s before ;uid beneat,b, radi.x, a eent.ral 
moHonotal ma.rk, two more on .me8(t[denrii4 sid'ea of petioinr area, 
tilie aeiitelhmi .and piisbsc;utelh.i.m, Htemuinconr-vdiUih ilixol pos- 
,tm‘iorly .short, but as l>rojnj as.tbt^ eyes; frons disliiiiel/ly iind fare 
not. closely imiud.ate, the latter trairsverse, centi’ally proiidrnijt. 
and not discreted, from -the .apicidly trnncat'e clypeiis, wbieh is 
centrally sid>deni.ate* Tlmra:x 'slviningv ^^"itli iiotivnli; 

iiietathorax, ; evenly pun(.;fca.te .and: not flnll ; an:!olji' olniioimly 
longer thai„i tanai:!, .,|.iaraliebsi<le<l, glabrous, ,,a..picMlly incomplete 
and 0initt.i.ng weak, cos tube from its ct*ntre. . Htu:itelliin 4 <.le|>larnde, 
siibc|iiadra.te, glabrons Avit.li a very ftov. fitie a. nd' scattered pnnc^ 
tores, a|)ica,lly truncate anil mot. a-t a.ll la.tci'ally carinate* .A'lalciiiien 
.elongate fusiform with apicB.s a,>f. segments a little prominent,* ; 
t/lirec basal 'segnients closely imnctate and sor,m:nvh,ai dull ; I'jost- 
[jetiolc*. and base ■ of second seg.me.ut j.>unctate-striate,. former 
basally l)ica,rlnate ; gastrocodi Ia.i*g(* 'am! , dcf‘ply ,imf.»i*csse<,l ; 
tcrehni Idacdi; a,nd a littlo e,xsf.a.icuh la.^gs imhdiMit.<d)'' n!grt,%s(n,»nt'* 
re.d wit.h iipiccs of front coxm tu’oa.dly, ami <»f tlu,* i,nl.<a''nieflia,te 
narrowly, white; hind co,xal. serj|ntl{e ' large* ■ 'Wings hyalinm 
stigma., and tegnljc black, rail ix w'hite; ar(,‘oh„d. pen f. agon at, liroad 
al.>ove ; nin’Ve'let u^aj.iting, sr'iaan'l rei.airrent 'nervure oxf-ernaJIv* 
pitalmaal at its centre.' ' Li.mgth, -1 2 nmn ordy. ^ ■■f,,.ka|,,»i-nri*d «"rt 
AUanj(m>n I tH.!i Aiigust, 1 U 1 d, in Nyasaland* 

■■4h;'a>,EN'm,4aF,i,ni 

A hldck spr‘<d<‘.s wilh ahd(.nneiv ■e.vci::*|'il; , ruebd.ho.ra'x 

except petioln-r ar<»a, mesopleorjc and tm„>.st of the legs, red] .all 
tlui orbits, ch(*eks, fa.('C (except a, cciitra.,1' dit'tviuate mark, (d.vpens, 
mandibhxs, the y (lagtdlar band, pndhciraeiirinargin, lin(‘s lMd'er<‘ 
and bonea.th a.nf(a*ior radix and laddm! t!»e po.st,(«rior, a, ceuiral 
mesonotal >nd two mesoplenral marks, scnicdlum, ptrsiMaihdlung 
a.pical a.ngles of the basal segment minutely, ant(»rior cnxie inid 
troebantors entirely said the bind ones disca.lly, Htrmmmom ; 

also has tlie basal segment except its anglos blnckt and the 
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liro.'i .stnu,i'u‘nu<;Hus. ,i:loni{ir]v;il)ly like tlie last species but 
dillVring’ in il.s anluirr, es[K-*cifilly of the frons and 

juifl ,s(*tif,ellaiii : in the ninc.li sf^M^nger costtilie, at least 
luisally black first s«‘^i»'meni. wiib ii'S pale a|n,eal aaigk^.s ; in the 
iinlieala’un nf a, nei‘V«‘l(di a.Jid the simple see.ond recurrent nervure ; 
in its Honunvhat stout faxdal tnotU between, the scrobes ; and also 
in tl,H'^ lark of 5 eoxnJ sropnla.!. Length, .M -ir) mni. cf — • 

dd'ie type is from llhuityre in Nya.salai.ul on 9th June, 1910 
[I)j\ J\ E, Old) ; and the male oecmrred in tlie Gold Coast 
a.hoiit tbii sanu* time (10. P. Ln-ive). 

,*]. ^rAOUiiiscuTis tkua, 

l^lalylahtii^ nKtcidu^evtif^ (ktmeroii, Ann. 8. African ]\lvis, v. 
190(>, p. 179, 0 ; Ir/ftitufiHOit (rajisva.f(le)t.<^is (Jaineron, Ann* Mas. 
Ih'aiisvaaL ii. 1911, {), 174, 

.An examinaidon of l)oth types convinces me of the above 
sym)riy.my, Lite S Os from Klerlvsdorp .in November 1890, and 
the ?■ is lalH,:dle<l Fouteinen, 24th. A,.pril, 1905/' botli in the 
Transvaal. .A pa/ir of homotypes were taken in South Aiidea 
so long ago as 1845, and in tlie Ruo Auilley, .Nyasaland, at 
2000 feet on (.Id.ober 25th, 1910. 

4. xAT.AivEXS.,iS Cam. 

(Jaineroii, A.nn, 8..A.fi’ican ‘Mns. v. 1906, 

p. 1 00, c:f . ' ■ 

44te di‘tn.ils isintained in Lie n,bov<‘ Table are drawn from tiie 
type in tlie ,. British Aluseunn Another J , also labelled “'type 
tly Cameron, is in tlie 8. ..African Museum pta.ken idvAfalvers in ■' 
Nl'ifeil by .I'h'irker* 

' 5. suHUUNiFini, s'p. n, ■' 

A small, /bico'ex ami not tastma30US female witl.'i the occi|>nt, 
'vertiOX, iVori.s, Jiml' scrobes to radicn'ile, a.nte'nna» r^xeeptuinderside 
of scape and ti'ieir wisite baml, mesonotnm ami a nnirk:''ii,'reacii of 
tim cxt.(U’ual a,ud dmitiparal are?e, Utfck; rema.iridei* (.if t.!'i6 head, 
prothorax, (dnugal.(* callosities befoi’c ami bcaiejith radices, two 
dis(‘a.l mesonotal lim'S, laesopleurie except .spe<mlum, scmtellum 
<^xc-epi. lat(»ral <‘arinax postscutcdlnm, anterior coxic and t.r<)cluinti<u‘s 
and dis(^ of bind coxa, vaay ytik lL»a(l 1ra.nsvrrs(‘, 

narrowia* than and posttndorly but sligbtiy emarginate : buNA 
(dosoly but \V(‘akly, and frons o.bsolettdy, punctate ; clypeus su!>- 
«iiM*r<T(^d, apically trum’ab^ and centrally a little impressed* 
M(*som>t-um v(*ry cloHoIy punctate ami not sbagreaaiod, with 
(list, in(‘t though fine notauli; nmOinotiim shining, hmdy punctate- 
fudcnilate, wit.li petiolar area long ami broad, diKcratcd ; areola. 
proi)ortiona,t(dy short, subsemihmata, broader than long, basally 
rtmiuhal a.nd emitting weak costuhe from its centre. ScuLdlum 
deplaimte, glaiirous, latemlly carinate to near its truncate a-pex, 
before wliieii it is travers^ by a few longitudinal striations. 
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Mil. 0I*ATJ1)E MOIILKV ON AFRICAN 


AlHlciiieii fVih-cnts, fusiform ; |K>si,|'H'‘t.iok'‘. epiiti'jili)* 

very iiuoly acirufjtto, In.ttu'ully, puiK/iaiir ; ga.sf'r< HMali 
lu'ul tra.iiKN'ersfs -wil.h 'f.ho imrrow iufeiAonin.i*' s|Ko‘e oviaily |miic- 
t.Jite ; terelira. blark and exsertod. fjogs juuas ud ; hiud ro\;«' 
iiiiitvir, Wiiigs liya.liue ; .r.adix a.ud teguka straniimM.ms^ Nl4giii}| 
C}mf;auroii8 ; arcolet stnaJl aud |»eutagaita,K i,M,*rv<d«*i iiodifurm ; 
I'wsal iicrv'ure eoutiruums thnuigh tJa* LtuigiJu 7 mm, 

y (U 4 ly;— CJa|'>ti'}rc(I ak Northorn Ikuldu a.i faef. <liiriHg tlic 

:ufid<lle c>f v^cptcHil'er Mill in Uganda, 

0. rJE'Ml'Nl.FRR, ,S{">. lU 

A, fmua.l(‘, vi*ry Hka the last hut largm* with 

the nu^sonotuin nititluh„)us and oi'dy spaa'sely puucta1><N its disi^ rtul 
and sides oeeasion.'tily hitick ; i-he srut.elhnn is rith*si'i‘ni wiiti .its 
lateral ea.rime and !ustria.l4‘ aja^x slrmahteout^ ; the inetanota! 
{ireolaj thougli simiku'ly shapia], is iniudi largua,*; t-lm jihdonien 
tje.st(iecx)us with post petiole evenly and tiistinetly punctate 
throughout; gastro(*odi snuill amd mneli I'nirrowei* tluin their 
Intervening s|mee;' ierebra. hasaily rnfrseent ; eo,Xie tiwtaeeous, 

witli no stinnrinetJiJs iimrkings. Length, 12 Miunu ? only. 

A 'eoindo of females (ont^ wit.h tdie meta-thorax testaeeous Jind 
only geminate spot.s a,s in tln^ last speades ; tlat (d.ht*r with tli© 
external and ^lentiparal area* lilaek -and a. straniineoim |>Ieural 
streak) at Mda.nje, in Heptemher ami Oetoher lth|d at' 2*10(1 feet, 
iir Nyas’ilamk. ■ .Also, found by W. ■E.-flrines,, ilrirlng 'March 1017, 
at MdVnigosHn Zuhik'vnd. ■ / ■ 

7,.T:i»ACEnS'Oann v ' . , 

■ , Molei€knmfno''n ' teMm&us ' ('kuneron, Aim . . M us. Tiansviml. i I , 

iOlL.p. 175, 5. ■■ 

I have axiimined this unhpie, bris'I in tlie Transvaal, and find, 
it", belongs here.' , 

■ 8* onoBtJiiiFEii, s|,'». n. 

'Miiles ■ diiibring from, fbe ne,xt speeii^s {(f, Hidei/hr) sohdy in 
tlmir genera, I e<,)loration,. iadi, of nie'ta|i{fain"i.I 'marks; 

In the snbglahrous’ postpidiole, ■ simple seeom'I seg'merd, wltli 
tumiiial 'gnstroi'M.'rdi ;■ in , ilie Maek I'leellar rt‘giori) him! 'I'arst and 
hind', tibiie,, ■'ivitl'i paJo’ c^alraria ; in tlie su!)airm,dar i'md'*a'md'-al 
areohp, the, apically eoaleseent alar' arrolet ; and in tl'n* suir- 
.eoidcally elevated seutel I inn with long bhud^ pilosity. ' 'i^ength, 
'1'2 ,mmv. d only.-— A, couple of males were found' at„ K,:il',ovez,| at 
3()0'0 feat, at tlie lieginning of April 'lOI 1, hi lliltish '.East Afr'iea; 
and ',i'ii"th 0 Tero' , 'Forest, B.E, of ■'Buddu/at d,8(,)0 ferd,, .at tlie end 
of September 121 1, in Uganda,* 

2, stinoiFim, «p, n. 

A very dull, .''species with only the face 

mtfhJimkkmB; flagelhnn except the central white handj sidcH of 
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uu3S(»iiotrni'i, a eoamu^i'i struak in tlje exl'ieriuil aii<"l dentiparal 
aiTSB, ,*'il«»!ie i*laek\ apid^es ol" t.he .hind tibiju juul idudr {..‘alwiria 
.ilnad lKdn.n(l td.io ayos ; froius ami the 

(‘(‘ntrally e!«‘vai.<*d Inirdly |mn(‘t.a,t«.' ; <.*iy|)OUK not di.seretedg 
arpioa.ll}' triiiKN'Ua'^ ; !nandi}>i(.‘,s n<.d> apically <larkor. .Wl'esoiiotiiiiii 
dull a,nd slia.g!*e».‘n6<h with slmrt notsiuli ; .niotjathorax didl with 
dontiparal 1-,ransa(5i(ad?tt(.‘ ; u-roola dull and .shagi’eened, a 

little h'uigfu* t’liau hroa.d and j*ounded a.t l>oth extrevnitias ; costidie 
iditcndy 'wanting. Smitellmn ch.ingate- triangidau, deplaiuite, 
K,hiiH,ng and .s'l'nirsely punctate, witli no pilosity, laterally mar- 
gined to near a pex. Abdomen el(>rigate-fnsifonn, unieolorons ; 
!>a.sa] segment c.dosely and evenly pum‘tafe ; second tra!,ns- 
vrrsily nnprcvssed tdiroughout at its laisjd tourth ; gastrocodi very 
small; i.(*rebra I dank and a, little ex,sei'te<h Legs somewhat short 
and not slender, t‘oxa.! seojmhe wanting. Wings Haveseent- 
hyaline; radix, t<*gnla\ and stigma, entirely pa.le testaceous; 
jireohd, pfmtagonal an<l hroad above; nervelet and auothm* in 

set3oml recnrn^nt nervnre, sho.rt. l,jengtl,i, 12 mm. 5 oidy,- 

Several. fema.les capdmred in ]h.itish .East Africrv (on tlie Yala. 
lUve.r all' t,he Si.mfc!i6rn- calge ot the .Ivaknmga Forest, at a, bout 
h0(.)0 feet, ti)wa.rds iljc end of .M.ay- 1911) and l.fganda. (in the 
Durrn Forest, Toro, at« 4t)t)0-4r>00 feet, at tl)e mid of Octolier 
illll ; a!,id at .Fort I'k.n'tal .Uoad, '.M ha.,ra.n.o in 8()utl,jo,rn 4,k,">ro, idi 
some 4tH)b f(„»et. a day or two earlier). ..Also ta.ken by 0. 'F, .Leigh 
on 1st Ma,rch, I9id, a.t .lhnet<.)wn in Houtli ..Africa.. 

,10. ,Til'VRIi.,)n''EI.b S'p. u. . 

A 'Very ilull, nf/esemd-tf^MueeoH^s fen'.m.le 'witl,.! oidy the fru'^e and 
tiwo i4i,)nga'l'-i> vitl'a.? on the I'llaek n'lesi-inotiim Very' 

sii'nilar ti"» the h'tst spetvies, Imt d.iller.ing in a few esseuitial details; 

n..^gi{,n'r a.nd eantii’e of oeei|.->nt eonflne'ntly, .me,Konotnm 
centra.! ly as well m 4.a.tera.lly% 'scutellum centi'aJ.ly, ha, sal sulcus 
only of .meta..tilioraxe with \v hole -of. d'he ' hind ti hue a, ml tarsi, 
hlmk; metanotal, areola smadlerp emitting' distinct though 'weak 
costulm;, centre of scntellu.m mo'i'o 'closely |)'iinctate ' and. sub- 
convex I poHtpeti'oie obsoletely ' pti'uc'tate-a.cicula,'te ; gastrocceli 
'.deof'dy i'mpressed, so.mewlmt la.!i’ge. anti 'as broad as their 'inter- 
vening s|,>a,.ce'; jvreolet 'coalescrait above, with' the second reemTent 
'ueiw'iir© m,mple, .Lengtlp ;14'inm. only ILirrar iir '..Abys- 
sinia, during 1.912 (Ooilaetor ignoL). ' ; ' 

1 L''STRlATI'rE,E,', sp. ' 0 . y'/' , 

with the face and orbits imhdinitcdy, meso- 
nota.r margins and whole hind tarsi, ; ocellar region 

ci}‘cnlarly, fla.gellum except the white hand, sides only of meso- 
notum broa<'l!y, wlada external areas, spiracles of basal segment, 
a. tnumfawda. before centre of the second segment a.ml at base of 
the third, hkicA. Head posteriorly strongly einarginate, wdth 
obsolefctdy ptinctata frons; ftagelhim sermtiC. Anterior margin 
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MK. OLAUDli !VtOU'Li‘:Y OK AFRieAK 


of inesoiiotiiwi ■jhuI st,roiigly (‘lovatoil ; ■inelaiic^laiiu |>iiih* 

tate, with 4li*oti|)a,ra! aaifulaio ;nal ar(M'»l.-t lM^Yrigoii?i l!y 

sf^’ong from its rioila'r* iSouii'Hiiiii 

sill H|iia^l rata., <h;‘plaHfi<o, from i.»aw^ (u iho t'niiu'at^ 

lakvrjilly luarg'inrtl lihronglumt, ;imi uoirh higlior lltaii utolaiintiiur 
Alxloiiioii (hill nw\ i-losiiiy pitmhai-.o wil'h f-ln^ sroornl 

sogiiifait to nmr iLs a|R‘x a.ml tlio thir<l to reotris loogiiinliiraJly 
stariiito ; gastroorrii {lor^ply improssofl. ,AiT'olt*t Ij'i.'iiigiilar, alirn'K'-t". 
laviaiho' than liigln r(»nlf‘;sro!it ahovin Jioiigtin li rnirt, c" milv/** 
ll'onbtlesa tiiis s|>iM"‘i«'S worn mon* <:‘(aaa’i‘t;ly |'»lannt{ (on niHa)vint„ of 
its tlistinetivi‘ly sirm.fiO basal segftnonts, tin^ a.|>ii‘os of whirli may 
Ir* said to ]>n .sliglttly prodrmod latorafly) in aim of tho tin,>ri» 
typioaily d<'>|">p!d genorji, tfiougb. Its facios it.rn snfliriontly 
analogons with tho |>resent ona.--' A singlo main was faplnrod 
at (ttsagwe in tha [Vfa.hiva. Forest at same lidt'H) h»«‘t dmang 
middle of dniy 1911, iii l>'ganfla. 

l>ibo 1 (MIN ErMOKiBHS, 

8ulitrihr‘ Oiypygiiii, 

Laokkicsta* ■ 

, Heiul large and not 'strongly eonstri(.‘ted posteriorly; cK‘et|>nt 
iiia,rg'ined ; labrnm ■8taN:>i'igdy.piH:n:niru)i'il'it<dyj^ a:}:>ica!ly t.ru'neal:>c‘' ; 
mandi}>les bidentjitn, the npi'ier tooth the longer. A,iit*n)itnr stonly 
dilated beyond their eentia?, 'M.et«inot:;um , transversely .punctate, 
witl'i ' no distinct a/rea* ; , 'pet-.ii'ilar region ■tnn'is'v»er8ely cjirii'iata beloW', 
its centre., ' '' Hcutidlimn deplanate and .not' laterally carinate. 
Abdomen ■ neit,i'icr pnnctati:? ' nor striate, ■ witl.',i "'sides of seginm'ds 
not a'ugularly prominent a'pically ;■ apical, third (')f |:(et:'ic"d(‘ liroin'll}' 

, .dilated .gastroeceli large a'od stoutly striate, birti la.d. t'h'M*ply 
'impressed; ventral plica, strong on second ami third, 'weak on 
fonrtir'and fifth, segments. '.Legs stout 'Witb, 'ta.rsal j("H'r'ds.s|„>inase, 

■ e'Xpla.nate and basally Ma'inst'rietci'b; hi'ud' femora. exl'm,iding to 
'.fonrtli segment, Areolet la'rge, pontagonab and la'oa.d alm\a\ 
.emitting I’cmirreat' 'nermre' -from, 'its 'cent'ce ; 'radial 'nervnia;* 
apically ladle xed. 

,. ., 'dlie. a.bovc arc flie cha.racters assigmal to this gr5,inis by (la'incroin 
."at/tlie time of its ■erection (A'nin 'Nat. 'H'is'L vi'i, IIK'll, '^■r 3"'7t>) ; 
■\'Amt th'cy are enti'inly, drawn fnnn tlic female 'of one, species, of, 
'whictr he. 'knaw tlio male' late.r"(lih, eit. xl I,l'N):b p. 'IHh) a.mi tlai 
only ■other pv'fblis'hed spciries.foiir yoaj.,\sald''nrwn.r<ls (5^!eits, I'fyn'i. 'in 
'IMpt.v, 1905, p.,8d,, Thesfraroidl from the Hills of ii('iril'iern 
India, whence ^'I 'lnwe seen a^Ahi'cd. kind, * ; and have nrrdoi,ildv 


'*■ hA«KN'1?.STA' .MOHITOR, jfiV a» 

A oyHa<lri«mh lairk-ml and <\vanfton.s4.'daek arm^s with iuhannia winaw- Howl 
e\il>5c«l mi4 konlrr tlam thoi'iix, 'With the.fmaH to or(‘!ll tinl namdilmlar n}mvH 
alone black; occipta Ktrongly taarginrd.rmdxx oaitntllv ragaw, liikf»lb h»aM>fii 
and bidiind tbo ryc» «t mainly elevated into Mtont iuid obtuw Kpuieg ; fwwHiutfONC 
and centrally produaHl into a itout spine between the iembcM i teniidetii longer tlmn 
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that the original of the genus will liavo to he siiftleiently 

locHlilied t,o eiubraee the following julclitional African kinds, whicii 
,1 iiJive compjii’od with tin.,* tyj'>es of both ('.Vnneron’s species. ■ lie 
himself, whiln pln.cing it in the was doul)tful of its 

position ;u,ni rcnnirks i.hat it does n<vt fit W(d! into any of 
Krieeh,l)juiin(‘r’,s groups of ihe 1 leniijoppinj'V. ” ; as a inatter of 
fa.ct, the total L'Oik of ha.sa.l mcrtariotal srdcns in tilie gcnotypicail 
specinieti, .with ' its very :ll.at seutelliMU, plaxjes it (T consider, 
certajlrdy) in the i'cixnemnonides. Of pakea.reti(‘ groups, it is 
most closely allied to A/dtijiw/nieunioti and ospeciall}' Miip(dam.m, 

1. SI, NT FEE, sp. n. 

A !arg<x and stout, dull hl})ck species, with head and mesonoturn 
shining ; wings everdy nigr(»scent, heaxl entirely red,, antemne amd 
hind tai*si wliit(*-l)a,!n!ed. i[ea<l a/nd scape rich red and glabrous; 
fornier strongly IjuctNite Ixdiind t‘yes and nearly as long as broad, 
posteriorly strongly evnargina.te, with o(;ei])i:it bordered ; scrobes 
exfcciriia,liy prod need h(‘low; fa(M'3 and clyi;.)eus spa,rsely and coarsely 
|,>i,tncta.te, hd;ter Inirdly <lisc,r<xted, api(a:dly truncate, laterally 
ronmled ami fdevai.e<1 ; ina/mlihlesstonl. and .spa,rsely pniurtate, witli 
h*(;*th black. Antcnmc subliliform ; of 5 very sliglrtly flilated 
beycinfi ce’nt,r<:‘, witli i.^be 101:1.1 to IHtb. ilagellau Joints white; of ti 
S'iibs{::‘r,ra.tej vvitl:i tl:ie IDth f.o 251:, li flagellar* J{,)i:nts whitcj. I'boi’ax 
very .stx::n:it a.,tnl lik'ick with protbora,,x arn.l i:n a.pi,ees, of l)otb 
s(aitolluin a, ml |H>stseiif,ellvivn wifJi most of fremnn, :rnfesce:nt; 
nieaonotnm glalrrons, with a .few inmgnla.r :{ii:ie pun(,*.tnres; nota,nli 
s!j,o,i,‘t 'and v.ei.'V deeply im.prosse<l ; roeta, thorax eveid}^ sca,l>ri,cviloiia 
throngliont, ,'not Irasa.lly snicai.e ; of p witli petiolrir cauina,. aloil© 
distinct; of J wilih a^reoki. weaJc, eh.)ngat6»ova,l, longer, ;than 
ln'*oax:b ajnca.lly 'iun,n,niiia.te, , with.- its cauime. wealcer than the 
centi‘a,l!y ernitfed ,cosi,nhe ; },>etiola.ra.rf‘a-s])ort a.r,nl not disc,ret©d; 


ryt'H ; qiuidrHlo, loag:itu<liusdly puiaTntc ami lafarully j^ulcatc Iwyforc 11 h‘ iTia'tiitc'd 
oVlfitK; flyiM‘iw MmioMa*r, ji|>i(‘aliy hnmdly rtnuidcd with it.s aiigles 

hfrungly and (aaitra TuhaifcTy Iddantain; lidirnnt i’onoudcd, not 

«'!tnia.'uth, lowin' miimlilnilar tooth slightly tho Nhortin'* Annurn}o Hctuoanns, not vo'y 
>.hmdt‘r. rod with tho apicul tliird Idin-k hihI central jidntH suhsorrato. Thonix 
o.vUndricak dull and doHoly ln*ick.ml with all the siitrmM black ; mesie 

}*bnua% dontjpura! arcse nm\ tho lamilUd.Midcd antola all anncally pOHliicod ; 
moOnudum dojdanato and dotddo long hh pnikdnr Jirca ; l«ml area olwol ate, 
i'ustuho wnnliiig: Hphwdt'H Viiioav. ^ontollurn and postHtMaxtllunv red, evenly 
puootnto and .sul>de}danat<v with faiHallovoa and aaninn black. Abdomen iiaraibd- 
sided and wb'ndcr. double as long as thorax, olhHobfkdy puruita^ Mitbnilidubms and 
Idfif'k, witli venter eoueolonms and otdy the aceond and third segment s strongly 
plieate; lassa! segnieut glalnona and red, with ohsoleto punctures and a. discal 
tuugitudinal lovea ; thyridii wanting, valvulai exaorfcak begs elongate and . some}" 
wind sbmder ; eie<*p red with hind tihiui and tar«iid(ino bliuik ; hind femora extending 
only to apex of second Be^gment. Wings aniple and evenly inf unuite ; raelix ainl 
tegedu‘ rest stigma and narvurcH hhick; a violet exactly pentagonal, hroad ahoves 
eiiiitting the broadly Infencatratn recnrmit:.:-nervure from its centre; discoiclal cell 
nearly ])ara,llel».sidc<l ; norvelot pellucid, lower basal nervnre postfurcul ; nervelhw 
intercepted at its lower third. Length, 22 mm. ^ only. Typo in Mns. Brit. 
Awwn* 

Proc, Zqoju, Soo. — 1919, No. X. 
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Mi,!* C'l.AnVH-: MOH'I.KV OX AFUiO,A\ 


spiiuc’les Isirgo aio! ap(,.>j»!,iysfss vvaof'i.!ij4’* 

g'kxUroH.s witih a iVw liiic^ si’al.ti'n'd pitnataUTN, lalrrafly 'it^ 

a|M*x. AlHi<,n!M‘}i iluli :ohI <'4t>itji;'al,o-ru.sirnnii : .s«';; 4 'iiie!ii 

si I h,m1 ijv ij,i , r oeiuly sirM,M>i,.}u v/itJ,} p«»st.pi,'t IdIt .sMvtnyly 
e,xp!iuin.ti‘ aial lla.i. ; saaoml sou u ho si.' iiol' at all ^4rial^^ it^.s yjiNl'i’iV'* 
wall dta^p aiH,i a. lit.tlo itai-fnwrr thao I-Ih* int.HrvHm4s.t»' span* , |,»iif'a„ 
on soaniul, 1:0 iVnii't'li vaarh’al soj^inonls, joal tlisa id’ ''4 
Siwnionts i‘nth’«4y whilf'*; Irrohra. snhexv'i-i lays nornutl ; 
iiOH-yr side. <)!' aitlovioi* I'ihia'* an*.] rk fiynti: foiian’ji, ^\4lii wimlf* hiial 
taa'a'i from soiaOHl sjyinonl, binU oo,xjr uf o laiyo, 

brow SI sro pula' ; olaus !{u*g»>. W inys<!<M‘p[y infumaty' t brtmgluMitx 
with (‘yjsiH*ous ia‘lbM'li<,m ; arr*olol triajs{j;'ni;ir sssal s'oalosrrnl a}io\ <* ; 
norvelot sluu't ; luisal nrrvui'o cont iimons I lniuiyli lUMlijoi : iirst 
veciir,i'enti m,‘rv'tn,'<* (of Iriin. i'b’it. i. ,,1106, p^. x\\\l) s'rintisi.o ssf; 

a. psxx: of aoal mowinx*. .lauaylb* 16 IT mm. (4 y .---4411* c,( w'jss 

b. mml in soinsy fosa'st. laud bot wosm Jsuja ssiul At l>u apo's, oiibl of 
fb,!S(,»gn,j a-t jsbout ,foo'l on t!Htlr July* .161 I, in U'yamla, ; jiihI 
,fc?umlrw ah ,i\!omsl MJjtnjo on 26t}'i Noroiitboix I6ll! am! {soa,ii} ots 
4tli ,Fobia,i{,s,r}y' 1 111 .4, 'in ,l\;vjs.sala.mb W. H. d'ouos iosrtk }siH:>tb<.»r J 
dnriiiy Mluadi 111,17, at "Mb>,uy(j,s.i in KnbiJss.mb' 

2, :l,)nrm:i‘A'i'i„ny sp. w, 

A, large* riisli c‘riins<,>ir .rps„>eH,'vS, \v.it.4,i. wligbtlyTfiaxa^W't^ 

,'wiugsv fix:>usb:avia,.isgulai4y,sn.i4VbiH.>sH^ ludow orolli, tlm V lOib 
to 16thlflagelbi,r joi,nts, the ,Ki.xi;h' ssml sevcmtli stymmsts rliHOf'illj; 
ventral ' piicjr am,!' apices,'-of. .-aJI -litm vcmtral sogiiustilM', ■ vvbite l 
iniimlibnlar Jipires, rt?Uiaimler of ilagelhusi and 1b(" whole of tlslrd 
to fifth segisH.nsis, Isfiirk ; hind ooxai Kcopnlm si.j'ong, but not hsrg’o. 
In K(udpi>nro, t.his Kpeeies (UfibvH from the Irsst in l)i}t, ii.s 

rnguloHe nsobinotinn with discaaytofl petiolar .nroa, jsinrh .simrior 
eapifci'il vertcix, n,li8tibKd:.ly 'posW’us'xad lu\vo,r ba.sa.l norvnro and 
„ I'sroadar aroolot- wrliicln is not laterally ri>aI(XS(*ent !«lio\'(,x— 14m r-f 
' also Inis the wdusle elypims, fma.;*, oeiitia'* of o,x,ts,!rn,ni orbits, nmho’" 

■ Hide of snipty |,n'onotn;l ma/rgiis, a- linear tynllosity bsdow :rad.ix, the 
|K;)stHcnslylbiin, apiei'sl margins r>f tlst* seeond {'sml third S(,»gment'H 
Inarriswly, a, ml tlie tlvree a.pieal joi,t,sts of its basally bhndi 'bind tarsi, 

. 'wlsitio, i au'igtb, 1 7 ■ inn'i, cf $*. .■■ l.ltn female U .fs’is'm 24(,H) fsasl. a I 

..Mliinje oil 2 1 si. ()id.(>ber, 1614, isi ■ ,N'yas}:il}S'i'i4| : ■ a,ml the imdo wjsn 
■ found at South K,{'i'viron,do at 4:2!)6 'feet yearly ■ i'i„i Alax’ lllll ',i'!y 
' tl',ie Upper 'Kuja Abilley ,'of .Britisls' .hUst .AfrieU'. isi Kn'Inla'i'iiU 
,M;f(usg(,)si, ,Afr'kHii,r'Ms'}Hainn.''' 

3, 'TKi:wa:C'!ATt)fi,' sp.,'in 

So simihsr to A. du/dimlor hh to muni no (h‘t,;iih>d d<%se 5 'ipi ion ; 
therdVons .1 ans jsbie. to sUstingsiisb it only by its ndlst*r loss clear 
hhI eolorjiiion, snmller si/e, more slemhu* anil tma-o pjoidhl-sidcal 
■' alulomen, uinch narrower frontal wliile markings, the cniiircly 
criinsoTs third abdcmiinal segment, and the uite.rly liyidine wings 
wn’t-h their a-reolet quite coaleseent above mid ImsarneiVnre exactly 
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i-lirongh tlu-^ vo.e<lia.iL Leugtliy mi:n. ■ c? 

Appiirenily uot, mm Hin'ornmou sjunu'es a’hout Mliiuje, wliere m 
st‘i‘!<'s was s’a|4air('M| Janiia.rv, .'IA‘l)ruju‘v, atul iviarch, 1^7111 

aiulPJM. 

•I. 'ntfAN«aiUi!'Eit., H}). n. 

A .stiijiit j shilling, lilnrk ronuihMvit.ii i.hn ,scnit;ellmn juid its frenal 
si(l(?s, basal iovnai ainl (aniiro of inesonotiiin tlirougliovit, iiieso-” 
stermiin oxeept innitrally at tho liase, ineso- aiul nietarpleuriB 
eiitirel}-, rosy' ; lioili rlypous and fi‘ous except, longitudinally in 
tlieir centi’e, ceniral ll.a.g<diar hand except lielow", postsen tel Imn, 
a|)i<‘es of lirst. a.nd sixth segments narrowly, of the second broadly 
on either side jind whole of the seventli with most of venter, 
ani.erior <‘oxa‘ ami {(‘Xcojiting a iliseal streak) trcKdianters, ■with 
the h'uir a}>ieal joints of hind tarsi, white; anterior legs mainly 
pale, hind femora, and tilrim rnfescent lilack. Wings hyaline; 
I'iiml coxal s{*opui*‘e lai’ge. Mesonotnm glittering a,nd only sparsely 
pit 'll (dm tie ; scntell'um alisolntely glabrous, laterally I'-iljick ea.rinate 
to neai' iiis trnncate apc^x ; meta,notnm evenly and scabronsly 
puncl"ate with no a.'i'eie 1 ait an elongate-tidangtihir (wedge-shaped) 
|)ortvi(m, gradually (‘oid.racted apieally, glal irons and nitidulons ; 
{>h*ural Carina st.i'oiig. lAtstpetiole deplanate, explanate and 
sliagreened, .Stigma lihick ; areolet coal esiuait alio ve ; lower basal 
'nervuri't a litthii ];)ostfurcal. Lengtli, lo mm. § only. A con- 

spicuous «|:H*ci(Xs with, I’ believe, nnir|ue me'ta.notal structure ; and 
obvioiisl)' tmlonging to the [iresent .genus liy the a.ualogy, of the 
pnnt?t.ni’a tioi i and fixintabcolour distrihntiou, liesides more per- 
tineui. ('hju*a.t,*ters, tliough superllcia,lly very like 

It was found in the Dnrro Forest.Alkiro, at fully 4000 feet, 
lietween 21lrd and 2fHli 0(*tober, 191 1, in Uganda, 


,Mj-U.AXK!flXKlTMON» . ' 

d.IdH goiri'is 'W'as divided from t:.he brc.)ad division, Iclinfimmyn in 
't.lie \\h::ssrni.ieliiui, , soi'ise, by Prof. 'Uliomson'/so long .ago as IHOM 
(Op'uscx Entom. .'xvlii,. p. 19o4); Imt. .'was therein a' gai'n. nierg(Ml 
by lioth ih‘rt]ioumien in IH94 and ScdimhMlekneciit in lOOh. 
Thomson s groups ai-i* pmdVctly natural and are now, all t-oo slowly, 
cnming int.o gentu*al ns’ogniilon : they wen* adojited by me in 
lOOh. < t>us(‘(pi(ndly, wes must bear in mind that in the case of 
tlu^ [O'C'scod. am! hnv fidhiwing genera, other sjmcies may already 
(‘xist under th(‘ old hmad he^ading ; of ,/r/mcooy/om Smits van 
Burgst has nM’ordcal (Tunisian .Hymen, 1912) three European 
spiHo'os of Mdanichnmmou eximuling to Nortli Africa ; I have 
described two new kinds (Ann. B. Afr. M'ns. 1910); and 
Dr, ilomnn ha,s shown (^ool. Bidr. IJpsala, i. 1912, p. 202) that 
/chnemnim leticophthahvm, Thunberg 1822, belongs here and 
tliat its male is LfimhfMoT^ Thnnb. 

10 ^ 
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Mil* 0LAri>E on ArirK'vAX 


1. S|>. 'U. 

A, sliiut) i‘l<>sf‘Iy ]»ur}(‘litt«" l>uli iioi flull, hlark 
with no JurUnmal IkumI ; frontaj ami oontro »4" r‘,\ tt‘riin} tH'hiis, 
hil'H'i'iiiK <’honks Jntsa! half <4* ila'O'lliuii i mlrfioitaiy^ 

a.iid tho jvoti:'!‘ior hasallv-, ftilv'hlnn.s ; alniiyai.t* oaJiositii'a 

heiV'jroajul lioiioa.th nailix, a. oiroulMi-aonj.'ral on^Miiaatal iii;trk\ whole 
Noutelluin ainl post.siaii'Ollun), rthHio ^l.-i'aniiimoias, Iraris- 

verse; fare ami (‘lypeos .st.riOiyly aiai ioaahly not 

(lisrreted, tlm laAter sliy^hi-ly ('ontrally. Kiapolluiii 

iilitori'ii, iieitlier eN|4.ana.t<* nui' a-{)ieally all-enuittr\ Xhaniili slsort 
ami deep ; nadaititora.eie carinie \'fM‘y sts-ony, with tho exlortad 
deid'i|)aral outwardly eurvt'd at its base ; arocda suloetenlate, 
hasally ylahrous, iMainded and tfaua* tmiehiuy postsruttdluiiw 
a]'d(‘aily suht'nuK'at.o ; s|araelt'.*s lai’ye, apopliyse:.. waiifniy. Seit' 
teiliHH depla.uato, ylahrous w ith a h'W tino seatPu'od piuiftiires, 
uot laterally iitaryTued. .AhdoiiHai stotitand fusiforru, iiiuuaeitlate 
hlaek ; bjisai segtaerit shautdy hiea.riua.te to tin? e'losv*1y aud eveid\" 
j;uiriel:iadap|;H)8t.pi.dAha gastrociodi l;irge and liriwler iliau the stiorily 
striate iiitaArvetiing' spiUM'?; anus niti.dulous and nhsnl(*ts<’ly piujid,.Jit»‘ ; 
the thioi, s'unl id^setircdy . o<titra.ef?oitH seeoiid' Yttutra'.l seginenis 
plii'iite, ]'iy}»opygitnu taauote from t-erehra..! tn'ista ,l,a:*ys siejui- ami 
not. slioit, 'black with anterior- remora, tiluje am! tlie front, tarsi 
(dear red; eoxm- not... seopu lair. Wirigs iiyadine ; i-ireolet j'lele''' 
tfigonsil, broad . above ; internal (n-ibitus-sti’aighi, with no.nervtdet 
Ktiigiaa.. caat:an(;-H>usd-da.e:k- ; lower V>asal n-ervmn distlisrily post'* 
foiral, ,, -Length, 17 nun. ■ . 9 - only.— '.rins species has mucth tlie 
faeioB ()f (Irav,, with t.h(? anus more 

aeute and hY,pi>pV'ginm ' rernote.— IL-irrsi'i’ in .Alryssuda. . rlnring 
Aia^ytlOri X<'k)llortor ign 


2. - MELANOPTmiUS, S{>. B. 

A’U extremely dull, a.nd (doscdy s]ia.gr(am(,Hl, hhiek spiodes with 
oivly'' the- .laterally earinatr sent(dlu-ni nitnlulousr f.lagid!a,r hand 
aiooo' white,;' wings strong,ly InlVumde, .Head tra.usverse. eoiio 
strieted beldnd the eyos'? I'rons nsamly, fare jual ilm umliseretesl 
cly|,)eus closely }„nu,mtate, with, apex of tin-? ■laJ.-tm* a It-Hvle irmndei,!, ,; 
lahrmn and palpi c,:d;)searrii|y ''rufesciii-it. Flagellum e('-tit,rrd!y siih* 
explanaf.t? and a.piea,lly attenua,te*' Notau.li s}r,'»rt,. and dee|Vlv 
impia^Hscal ; nudmiotutu "'with - only tin? pet-iolar eariiae - shnug ; 
areola n.nd eostida,)’ (.dhsoF.^te,. the .former stuips'd, as i'u, ,tlu‘ last, 
spt^eiiiS, tiiongh seulp.tured as .riauniu^ter (d’o,nel'aii(,'>t.,i,'i'tti ; spirndos 
la,i’ge, a-p()p}iyses shrmt and acuta*. AlMlomeu fusifotaa and Im- 
macuiate ; [)<)stpetiole puu(date-shugri*eiH*(l ; gast roeodi watil lug, 
iliyridii shining, i,nterveni.ng space n<4 stalate; venter plicate 
'■t/hr<Highout, LegS' normal ; ' coxa^ not seopuliit,(* ; front Hhim and 
tarsi obscurely riitewamfc. Wings nigmscent throughout; ar(*ol(4 
coalesceut ahove,; cuhital uervu re curved, -witlj no nervidid, ; Intsal 
onorvure continuous through the median. laajgih, 14 mim 
„ 2 only, -Lho outline is similar to that of J/. ihimb*, 
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the hojul is p».)s[:.eiMi'>rjy' shorj'ieix-^-^.llie type Aves ciiptured 
i,>ii Mount. i\,ok;nijt:*ro to l.he H.W. «>r tit (5401)' feet on 

81.1 1 Au,yi!st^ iltl 1, iti 

uLAf‘eui‘'rK!n;s, sp. n. 

A soie.evviiMt <UiH uihI m enlj ptiiit4,atieslingiM;i‘eiH;Ml, llack ;iruil(3 
wit h the hitei‘!i!!y eai'inai:e seui,ellum ninre sliining ; ih;ont tilme 
alone inlernally whitish; wings Ha vesiHvnt. llhis Biiglit Avell be 
ihiA ;dteriiat<‘ s<s\ of tluA last s])e<*ies, with wliidi tlie sculptiire and 
colour juainl}" !UHH)rd, were it not that the maiidilles are rnfeseeut, 
l;,he metanotai naasla- aval costnla' are strong, the apophyses 
wanting\ the alrloinen snlKyaneous with gastroeoli deeply im- 
pressiHl tJiougli narrt>wer t,han sithstriate intervening space, 
and tin? u ings deeply ch'ar (lao'esciMit witli only their apices 
infuinate, the radix, aani costa, stigma mnl nervnres clear fia.vous, 
a, ml tluA lower liasaJ nervuixMlistiiud.ly posiifnrcal. Length, L:l innu 
iS only, Ver}’ simitar, superficially, to the nia.les of iny IHmpla 
glaitmfilcrfi (fie vis. I din. iii, ID 14, p. (18) from liganda ami 
British L. Africa. — 4Vd«,;n on a iilateaiiof Mount M Ian ji at about 
()f)()i) fe(*t on Ist May, ID 10, in Nyasaland. 


IjErTirruHcirs. 

Il txid witli the eiy pens api(‘a.lly truncate ami lahrum prominent ; 
,ciu.‘eks;UHUaJiy' sti'otigly buccate, .Anteniue liroadly |)aie-i„>anidcd and 
not lamsirl crab ly dila,l.t‘d hey<md their centre, Tliorax, unusually 
(‘vlindrical ;■ :im:‘tat.h,orax la.rge a-ud ■dist.imdily longer, titan Imoad, 
apica.lly sonunvliat. straiglit a, ml abruptly declivous; areola 
eh>ijga4;,(' -h(*xagou;ih fully tudce longtu- tliau liroad, apically trun- 
i‘ate a,ml oftion lia sally in co.mpl etc ; apopliyses spinate. 8cutellum 
deptinate, Altdonum slender, longer l.han liead and thorax, 
a|>ically narrowed from l.,>aso.of fourth -segment, with., seven visible, 
di„»rsal Hcguieuts-': petiole slmnler and donga, to, bc,Ka,,>Tning grail vial ly 
a, little ex|Vlanatt,t towanks ’If.s a.piAX ; pygidiuui larg.c a,n.d two-' 
tiiirds the lengtli of the pcn,u)tim.a,te.t ventral plica ■ oltBoIete ; 
tt.‘rd'.)ra.l 'valvu.,l(e strongly I'lrominenf*, 'remote from, hy [.lopygium 
a.nd a..s.lc.mg a.s tim \A'l.!ite’-m,arked two vvpica.I.s<.‘.ginc?,i:d:jS. ■,l.■4egs \v.^tll 
tarsi s|unose ; hind legs much the longest, witli i.heir tilaa* iuisullj 
constricted. Wings with a.raolet |>entagonaJ a.ml constricted 
ahovc^; nerviHet ilistanct, 

In his erec-tiou of this geitus, Oa-iijeroii (Kntiomologist, xxxvi. 
IDOd, p. 210) correctly places it In the (Ixypygini, ami an exa, mi- 
nation of tlui genotype enables m, a to emend it slightljg as ab<?ve 
givmn Its author considered that it may he known by the 
elongated spined median segment, xvithits idonga, ted coilimshaped 
areoja,, contUumt with the lateral areie at the base ; by the long 
projecting ovipositor; and by the smooth impunctato abdomen, 
witli its small gasLroetdi/^ It lias the facies of ^limichnomion 
Tljoins., but the face is not apically constricted, the cheeks are 
buooate in the typical species .and the juxta- coxal is entirely 
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diseret.{:M.I ffom, tii,o pl»>i!r:»! nfc*;!. ; tlir' tlull ;nul s.hu^uTfn'MH'xJ tlHjriiX, 
ivf lioith t'.l'U:) kiicnvu, kiiu'.ls (iib, rb:. p. 2t»0 rt Ilyni, ti, lliist. 'v, 

|), 14’i) from nortluMMi iirlia., is simil.-ir f.n f.hoi. of A’, cHitropis 
(hue!, Thoiigh not. ngrooing iu ovory ir.mi.imiljtr u'Tili tie* 
biagiuvsis of \vlHi‘}i was «hi a, siityie'^ Oriritfai 

fem.'iiiy iihe following kimls am sti.HioiraitJy liouirtgoJ'H'niiN :ttMl 
(liHi‘r from ,//oy//V//oo/./os’ so lifUo hif*smlos l)io, laolv of IrifOil 
}iieb;tiu'»fa,l'st!it!us) flm.t j vsimnld <'‘\{a*ri. in ftml it among 

>S'/.i‘|>ligelji’s coneepifon of tiliai. g(‘mis, 

"K Am.'TAoKFKr, s{». n. 

A very tlnll anil alui.aeeons, lilaek ,s|u‘rios with sparsi; pore 
white, a, ml the tisorax with .reck ti'iarkings, jjeafl sfmii ami not/ 
extending postermi ly iM'hind I. he eyes ; oeidli at \<*i le\ of the 
altrnpi' oeeipital deeiixity; faro elosely pimetalm its eenlri* am! 
the eoiitirnions (d.y|".M,ms more <*<'>a,r.sely jmnef.aie*. cMiril:re of: f-he 
Isd.ter isiiglddy i'lim.rginato with its ginin'ons lalera.l a!igh;'.H wldti* 
fwd sid^elevated ; palpi, (,‘xee|"iti their apieal joint., a-nd the exserted 
lal,)rriui whiti:i ; frotis' t,rn,jisver,seiy 'pure wl'iiie idiroiiglioirt, 
Aiiteniue }iit,eiina.te, and a. little i‘Kp!a.n}rte‘j l.)eyond ldn.‘ir eetii.rftl 
piirtia] I.ja^ink. Thora,K deplanatf^ a.ml 'rar^y-red witJi jino' 

tliowix, Hides of mesonotnm and disc 'of' inetanoknii'bla.ek ; nohiiili 
very small, Hpeeiduni not sliining; a.reola... donfde' trs Iratg'ius 
broad, ha-sally a,etnninate but not reaetdng, Ixtse a:>f inetatlmraXy 
with, wea'lc costida:^ ; piddohir ai'ea- Hliort,. ba,sa,l area- .triangnla.r and 
hardly carinaiar; H|>ira.cles eloiiga.te,. a|'H^pi:jyseH sti'ong fpnl aent<in 
..S'cnte'lluiii red tdeplanate, Hoinewl.)a.t eh,mgatm a.nd laterally strongly 
'cariir'ite to the flavldonH a.pex. A.lidomen wi'tlt is|dees of tJie two 
'Imsalheginente, whohrof tlm sixidi and Hevcmtlpaml of tlie Heeond 
to foiirth ' ventral 'uties, ' \vh.ite ; -terehra, Idaek iiial distimdly 
rnxsertedy with its extreme laise t*ovei"ei1 by hyjaopygimir ; first 
seguund. evaady pnncf^ati? and somewhat narnnv, tliyriilii of t he 
se.eond lateral and longittidinally linear, Lig's fdone.alo and 
shnnier; aid.inaor laiek fed witlj eoxte a,nd tnadiantt-rs whiO*, 
tiheii’ tarsi and tin* inienmuliate femora. nigi*v‘,se«ml ; Intel hgs 
hlaek, with the HetHnal b* fifth tarsal joints |aire \\hifo. Wing- 
hyaline ami {Hit Itroail ; tegaiia,! and ettfdfi hlaek. sf.igtna bartm 
giuoris ; areolet as hroatl as higli, ' laterally {‘oaleKemd id«>ve ; 
dis(‘oida,l eel! narrow and Knlrparalleh with cdtsoiole jtiaa idr! ; 
Inisa.l nei'vnre sniteoutiiinoiis. ■ «( tliflerH hi Imviiig part, of the 
fma'al and (oxt.taijal or! tits, whole e}y|u:nm htti not rent re uf the 
frttUH, white; the Ihigellum is' scddgerovis anal' niore elongait* ; 
the apieal ha.lf of the iiietanotmn bhiidinriM'l-rral,, :witb udiif e genital 

valvidm. famgth, , '] '1-45 '.nnm ■■■. rf .J -"Var. , A - II«*ail hlai*k 

witli the palpi and fronial oidtits alone vvh Another 4 has 
the legs hnsaily nigrtstamtnHak- -Males were eaptiire*! in tla' 1Vro 
Iforest of Uganda, daring *ln1y li)12 (U (A Kemaleh at 

Unyoro about. 5400 feet in the Bmlongo Forest of Uganda in 
miiUDc‘Combor 1 ill U Two additional foiniiles, also from' I 'gandii, 
bav© the centre of seiitellitm and a dot on the poatHmitelhim 
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wliii'iN tl!i.‘ iiii‘l:.a,tii5urax: (‘uiiiv'ly dull vusv jmhI its niw ul>solel}e; 
tJiiyv ois'nrrut'l at, Muiuldu* <lu!'ing Sr'pi.ciuhai* IIM I, Jiud n,t, .soiiu^. 
55tit) ftsd- ill iJiu ]\laUira. lAn'cst,, < !haiL»‘\vo, iu ih(‘ !ui<l(lle of t.ho 
July; ujh! Jouos loidv ;i o' a..t. 'Mfougusi iu ZuluJaud, 
Jaiiuary, S. Afrio;iu lV[us(‘Uuu 

2. BU NUT IKK It S|). u. 

A vory dull aiul olo.sely [ainci.aiu, Idauk lualewith .s})ai\se wJiite 
iiuu'ks, and tho thorn, x nm.iuly nsl. hlxiremely siiuilnr to the 
Insl, s|H*ci<‘s l>nf, with (die niesouotuiii |mnet,ate, in. place of 
;dui-aceous ; the head inunaculnte ; cheeks Ufu-row, clypetis 
extrisiiely sumU ; palpi a.ud the entire scape nloue white ; 
llagidhim long<‘r and not setigerous : iiota,uli deeply impressed 
a,ud elongate; ai'eola smally ajiopliyses olisolete ; petiole linear ; 
genital \al\’ida', anterior legs ])asa.lly aiul the hijid tarsi, black; 
nervolet wa, nt.iug, la-mgth, 15 mm, d only. — Found, by 
(J. <j. tiowdoy' in the Tei*o Forest during Jidy 11)12, in Uganda. 

5. MusoxoTirnn, s|,). u. 

A ^aay <lull and aintac(H>us, Idaek sjiecies with sparse 'jiure 
wiilte, and the thora,x with 'red, rna.rking.s. .lieml ]>y no means 
short, though oldiquely eonstricteil, liehind cyves ; (*heeks liroad ; 
face depia.na;t;e, riidiuitely and somewliat continently punctate, not 
disc*roted frt,»m tin* nn.>r<^‘ s.parsid}'- pnn(.‘tate a.nd apically trnncaite 
clypeus ; mandibles sleinhu* and black; palpi, cly penis, ainl tlie 
glal.,vrous Frons |>ure white.' ■ .Ant^enna^ el(.»nga.te 'a,ud siibe,xpla,na',te 
lieyond the ma-iidy white centi*a,l hainl, lijdea.lly atteiniate, with 
the in,ghti f,ia,sal tla,gella.r Joints elongfd,e. /.rho.iax ' rosy-red with 
prothiirax, .mesonotum laberalhg frenum .a.nd disc of , metjinotuin 
basally from the small but acute apopliyses, black ; iriixsoruituiii 
apica.lly produced at its centrev-notnuli short ; meta,notiim. closely 
. |,M,in,ctate wi.tb , a.reohi (dongalie-trifU]gularha|;H<?a.lly' attonuate and 
not .extending to .base, emittipg .weak but entire eostuhe irom, 
neat.‘ its d^'tse ;■ spiracles elongate, H<:»{:d';olluni (a:n;ive,x, , sliining 
ami g1aln*ous wi'tdr a,' Few s.pa;.rHe ju.inetvii,x^s, 'its ' sides' car.inato to 
near a.pi^x \vhicii is, like t.be |K>sts(Mitolhini, tiavidous. Abdomen 
elongate wnib apices of two basal segments and basiMif the third 
narrowly, wit-h whole venter, tixsta cue us ; seventh and apex f^F 
sixtfh si‘gments while; t.hyridii of tlie s(»con<l small a,nd laterally 
linear; terebra. black and shortly cxsert.ed. Legs slender ami 
strongly elonga.t<», nigri^smmt with apex of hind j net. a, tars ns to 
middit^ of b.s unychium white, liind t rod la niters beneath and 
api(‘es of tlieir coxm pale testaemous ; anterior legs internally 
ndescmii. or testtaceons ; claws large and simple. Wings liyaline 
a-ml not broad ; tegular ami costa black, stigma, femiginons; 
areoUdt no higher than broad, laterally ooalescent above, emitting 
recurrent nervure before its centre ; lower basal nervnre post- 
furca!.-"— c? <Hilbrs in. its ' white mandibles, immaculate black 
clypeus and frons, more .slender .flagellum; deep and crenukte 



MK. O.N AKIUrAX 


15t> 

iiofcavtli, k> scuiollar fuvp;i ; .-uljlii'untr* and stix'n^a’ly 

wliite-|,)ikj8a IkisjiI .’uni blark \'aj\ula! : aiit'l 

in, iKt.viiig Itiin hind kiv^i whil-n, wild) owly tda'^ n,n'-i;il;irsai 
;tuil very small vIsavs Idavk. l.a’n^^Mn la ■■17 mii). •-■"■dlie 

typieal , female was ta.ken al Mimaka. in kgaiitia earl}' iii 
N(wa3iiiber Idld ((k kk kke/v/r//). (..'ntypes ar*,’ from I fm dk'Te 
Forest of I j garida. in d nly 1 . U'i2, aJeng witii ;!■ eunple esf inalt^s ; 
aiiotlier iua..}e ))t ,l\l w'era, r»ear kkitel>l»e, on kliVI h of tin* mexi 
(CVcora^ry), ,lii idn,:‘ ,mid<}(e of A.ug’nst i IVI 1 . nn the Sirnko ,1 liver 
Jit tire wes:!- foot <,)f lVTo)n.i.t .Flgon a.t an altiisnie of' ‘k.hN'l ff'ef.^ also 
i)i ITga.ntia,. 

HTENiriiXmWK^N, 

Vh.in l.bo'gsf. 1ms roeordmi iJn'r'e Ffn‘o|jf»an speei'r's rd' this 
Thomsouims genus froo) nortliern .Afriea, son! t.k'i-meron lias 
at-tiihiited to rli, with a <,|nei‘y"j Jinother sptnhes fioiii, tin* isoiif4,i of 
the kknitiiient A!ba.ny Mns, i. .ItN'ko, p, It, woitld 

sip|)(<*sar nneonuiion In^rOj a.inl. I liavc* seen hnt riim s|>eeiifs :■■ 

L OC?llli.A(iEATO.Ii, sp, m 

All ■extrei.iiely diijl, |.»a-i.e oohra,crH,nis male wifJi !inh',di,nile' lilaek 
.'Uiarking.s, ami the luiul legs dark-lined witfi white tarsh liianl 
sttri),tigl j taxursversa ■ ami abruptly ■d.eelivot.is immmiia.ti"dy bf.diiiid 
eyes; occiput a, ml centre- of IVons nignisiaait ; ' IVii'c .su|)cidicia.'lly 
and; cly pens very S|>a.rsely [mmitate, tln^ latter, liot discr<,?te<l ntid 
apically truncate., I^'kigellni.n lda(*k, with joints, t-l to 24,wliit,-e; 
reliciuiC' alrseiit* d,'bo,rax dull ami a..ln.laccoiis, liigbe,i,‘ 'tlia„n tiroml : 
inetanotiim a.ml mesonotum 'with basal 'marks, scntella.r ■oiidine 
amk tile postscutel'lnm, indefinitely. nigresc(,*nt:; a.j'colst obso!i‘i,e* 
oliliqnely 'and irregnkrrly stria.te, snl.ilrexagonak i^milldng ohs(,)li,iie 
I'ostnbe ; petiolar a.rea,, .sbagreeimd, with no carl me: s|ai'ae!eH 
tdongate, apophyses jibsent* Hcntellnm d»‘plamiie and pfim.d.aie, 
apically (-rinicatc, witlran elevated i'arina thro,iigliouf,< its margin. 
Abdomen tmlefiuil.rdy hlac-l< with a.|':«ices of tlie segrumitH narr'owlyx 
xadvuhe a, ml vent,er, pale, .Legs okmgate ; Innd ones wiili,, ba.se 

of l;a.rsi, inmn* side of tibiie a.nd a discal line e*n lV»nnr,)'i:i,' sn'b 

nigrcscmit : !*emni nder of Irind .ta,rsi W'’'bif:e. \V'i)igs liyriliiii:'' ; 
tegidje a.nd ra.dix pa,h'g stigma and tmrv'iires black; a}‘,ett|et small 
and pmdngonaL emitting tlm strongly Hfmml.e recnrreiil. br-fore its 
centre; nervolct wanting; 'Imsal- ncrvnre continnmis 'ihrongd) 
the median. Lengtlgy 1 1 , ■■ mm. . cL onlyU''-'''tla,ptiireil , iii Lagus, 
Western Nigeria., on Lith ,Fel).rnaryg .1011,, liy ,\V* ,A. ■.IjO'iiborii. 

■ .C'kATinii.KKnMo:N* k- 

No species of this Tlmmsoniati gtmns bavt,? yet biam reported 
from Africa., apart from sucli as may be irndmltal in the iimin 
genus Ickmtuium by Tosquinet, kc, I ccmHldi^r the following is 
sntljcieiitly typical to lie placed Imre, though semid of its feature 
are abnormal 



Tr<HNETIM.ONr.NMC IN' THE BRITISH MUSEUM. 


153 


L Hp. lu 

A stout and dull, oluni.* 'tf'skuM-Hiiis i'eiHale 'vvitli only tlie sternnin, 
frons and froni.a.l orbits su.bstr;uninro'Us ; lijigellinu alone black, 
wliit.ed'Kuii'bal ; wings ila.\a'.‘s(,?nnlu At onoe known ivi the present 
ge!iiis I'ly its niii«|iie (‘oloratiun ; the anicuilate-giabrous, and 
la.tf:‘rally pin,u^t,jrta'N I'fostpetiole ; tdie snudh suhquadrate and nearly 
glabrous nud:anota.l areohi, wliih or witbont distiiiefc <M:?iitral 
(iostula* ; by tlie pale stignni ; atul }>y haAing all the simple coxie 
(Miriousiy deplaiinte heneatin Ijeugtli, Id 14 nun, J only.— 
Idir:* aJul;aeeous i.ln:>ra,(*ie .seiilptrire rela,tes t'his species to CL nihri- 
amis lllmgi*., luit hea.d is very Ijiarul and distinetlj broader 
than iihoriix.’— hrannl at Unyoro in tbe Budongo Forest in the 
mid<i!e of Detamilier at :140() feet; and Jit Ohagwe in tlie 
M,a.l»ir.'i Forest in the nri<ld}e of July at 3500 feet, in, Uganda, - 
during 1011 . 

iUrtlOHNEUMOX. 

lh„‘'rtiiouniic}U lias described thi.'ei.^ s]',)eeies from Algeria^ Burgst 
has discoveiarl tlu.it iihree of the pa, heart.', t.'io kinds exte'nd, to Tunis; 
a,n,d ,i ha.\"e hroughi. forwa'rd (,A,nn. 8. .Afr. Abus. xv. 1016, ]a 364) 
another fr<uu t he ( tape. This Tlioinsonian genus will probably 
be found lavri' over a,t lea.st tlu» more teniperati^ regiiins. 

1. CONCIN'XAT<„UU sp. n. 

A, siiia,li it.iul evenly ■pnncta.tcx l,)hiclv inali,^ ■wit.'ih, vertical dotiS and, 
l'ia,se of sca.|">e beneath obscurely, and all the tibiie and feoiora, 
clea.i\ fulvous; wings sul)infui,nate' throughout. ITeml not 
strongly ct,u,istricte<:l ■pt>sterio'rly'; froiis and face closely, ^the 
a|u.cally a. little^ :rounde»l cly|>i:‘i'.is "very spa,'rsely, |>iiuctal:>e. , Ifla- 
gelluin slioi’t aiul setitc(K>us, luirdly longer tlian head and thorax, 
apically |>ale lieneattn. 44u>rax stout, ■cylindrical, shining, .a, nd 
evenly puncia.te; notauli i'udicated ; nietanota,! areola triangi,thir, 
its, basal carina conve,x aild ' apical- concave, emitting, strong 
t‘ostvda‘ a- Ii1.-.tl6 lieyond it, s .centre pet'iolar -area,' elongate,' dis-,' 
rrel',e(j witl'i very sti'ong hiterah- carijtnc ; , s(;>iraeles small ''and; 
ehingadiy a.p()j)liyses wanting, Hcutellum pumd.a.b* and shiidng, 
only ba, sally cariitiite.^^ ^ cylindrit^al ami dull; basal 

segment, stout., gradually exphuiate, with the postpotiolc snh- 
l>ica.i'imd.e and eviudy |)viiudn4n gaHti*o(;odi sma,H a,nd suiierlicial, 
iutm'vening space- not striate ; vent, ra I segments two to four 
[)liea,te, \ al vnh,e blacdc HUd xiot oxstU-te JjCgs neitber sliort nor 
shuidcr; a.Il the feniora and tibhe fulvous, with the front tihiic 
int.ornally |»aler, WTugs somewhat small, evenly hrnnnctius 
tbi'oughout : stigtna black ; areolefc oblitjuely pentagonal, broad 
above, emitting the sinuate recurrent nervnre beyond its centre; 
lower basal postfurcab Length, 8 nun. cf only. -ddie sculpture 
ami disposition of the wing nervures are very like IL f/eniellus 
(Irav., tlurng]} the whole puncturation is less close and more 
distinct,-— I’wo or three males were found in Abyssinia, pru!>ably 
about HarraCj in 1010 (Collector ignot»)e 
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2. iNi'i'iirrifii .Li mu. 

, ' A futualu of tills ilillV’riii.u froiu t-hr* snirirw but* Hit 

eomiiiMU form <:*utir«ly hl.'iuk oiil;\ in its hirk 

uf wliit.e :U'hI aufi! wns »l!srrM'<'r»‘<l mi iIh* 

west.c'ru slopes of Mouut. Kmiy.-i, nu tho Moni" Nytul l(oM<i al 
hotwot'ii si\ siiul ;mmI a lialf iJiiHisaiul foot, in flio iitaldh,* il 

IVItnia.ry lUl, 1, in ililiisii Ma.s1. AtVica. 

i»MAxrN(n’i'M,, sp. u. 

A, flosely j)U!ieiia.k% Mai’k feiua'lo wltli tla.VfHis suaJ'kiuys ant! the 
a.ix'loiuoii uiaiulv" ro<L .l,I«''a.tl cousMlrtetl ajal ua.ia'tJ'U' IhIijihI fVf'.s; 
luantlibios, jialpi. hilnauu, lateral autdos <*!’ tin* apiraliy triturate 
rlyjHUis, aud frouial orbits uintrly to tlu* rourolttrotis \ rrtirai ibd, 
|)ale st.ix iuiitrous ; I'rons sjiarsMly aiul rnaly piuirtair; fare ovruly 
|mii-,et;itr, rriitraJly (‘b.uatod tiitd j»,|dra,|}y (lisrrid;rd. .Autf,:Min!r 
mitraJly wlilt^r ha-ade<l aiul ttpirally aiiaattia.lr, Tltura/x very 
cloHrly pinirtal.M, tluli with |»rot.tottu,u, ra]losii:-y below' and an 
elongate oim:^ tmfore .rsidix, (iavotis; itot^iuli fiiu:* : ■ iiud-iilliorax 
.slisigrecvnrd^ witii tlie I'troa.d ajul i}ntiisrrt.>t;ed' pidlrtlar arro !i|itrally 
t/nii,j.saei(,a;ilate ; aret.da. <n.ta.drat<.v, jm.r3t|}e.l.'".vi<'Ird, deplaiiat..r atsti 
extending to Irnsr (d‘ .nietiruotun.*, with w'rttk la.irral rariiue iiiitl 
IKM .rost'Viiie ; mpiraeles; !it.u.(a:r, apophyst-'N ol.iyolete, 8rut;r!lui,ii 
tiitidiihaiH, very liuely puuctttte^ not. ruargiurth rlrsir fbiviiuK with 
its l>a..sa! thiial a.utl the postsrit.tadhiu.i ful\a,.His. A.laloiiiou eloiigi'rt:r 
lual ptiraliehsided, with a.uus from, burse of .sixth srgimmi mt>re or 
less definitely bilark ; postpetiole t!('pl}'mat.ix -huely' and' irregularly 
'punctate | ^gantrocmli triiuHverse a.ral «.'h;,*e|,»ly ii'a|,»reK.si:,Mb tlndr 
.i'liie'iwanilng, spice -'j'luieb im..rro\v'er ' tlnu'i ciintral, Jircut. of post- 
petiole: terebra 'Idack ami a litUo' exsertei'b begs m'irmaJ, witli 
him!' tarsi slender.; imh.dinitely 'nigresci* ni. re<k 'W'M‘tb .hi'i'u.l <a,'»xir 
ain.i' feiin.'am ■ da.rk'cr ; biml cu.xa* tir.jrvly punctate tieneatln. with 
veu-y htrga scopulax, ' Wings hya..lii'ns na.lix' ami tegidie ftilvons^ 
sf.ignni r<*d ; ii reolet peidagoiiahais tiroad ns Idgb and Monn"wvlm,..i 

suialL bength, ♦.! nnn. .J only, -F.ri'un nil spericK knc'uvn to 

me of tihis gonus, to ivhicb tlm pule vertical dotiS and |Mineta!f‘ 
pefanle slnnv that it* Iielougs, it. ililtersin it.-.H nei'rrly smoolvii nu'bi 
notum with t.he |,K'i4'’allr4*sided oiriMila e,'X..'tend,!ng' 'to btase ; the 
centiinl nlMlmuinal segtn<:n,d;Hr nlsOj' n.ro 'n.n'.?re d,e|>]am'ile flmn is 

usually I, he <'ase, A, couple of feimiles, were' .receiv.ed fro'in ..A .lge'rii'i 

about I84ib 1 beb'ieve froin Jtea/rnds 

' ,4, sEXALinvri;s 'Wesm, 

A. single t.ypicsd male’ 'of this .'paiiearctic species ' was captured, 'in 
Abyssinia., pr( d)ithly about Hurra 1 % in 1910. 

O* FUSHlFKlt, Kp. n. 

A closely punctate, black male with profuse Hteamim?ouh«wldtn 
markings, am! tlm abdomen am! lega mainly reiL I lend trans- 
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v('*r.sc% sliorii jtiid }H>t> stixm^^ly ('oiistrictixl iio.st.eriorly ; stviimineous 
wiili iiijiiMlilHilnr a.jiims, tv dot at tiH‘ geiia.l orhits’ whole occiput 
with ocellar iMgvioo atul centre of froiis lo ser<>l><:‘.s, bladv ; frons 
suliglaJo’ou.s: face svIhI cly|.»eiis tlistiiu^t^ly [lUiicttiltp wifJr tlie centre 
of lat.ter \'ery couspicoously iiu[>res.se<l, loiigitiuliutiHy tit its a|)ex. 
Aiiteiinte iKH-niiiL intinacuitt.te. Iliorax itlaek wif.h proittonicic 
iisargiiu prosterniuiu linetir ctillosities before a.ii<i lieueatli radices, 
a. in‘ojul uieso|»leur:il streak, two <lisca.l liuisonota] vitta? and a.pex 
of uiei'iiMiorax on either side, wliito; Motauli shoit and deeply 
i!i!press(‘d ; areokt eordiforia, snbgl.ibrous, a, little longer titan 
Itroatl, not exteinling (,0 ba.s(x and emitting strong costulat ; 
spiracles Hnea.r, apofdiyses wanting. Scutelinm convex, nia.rgiiied 
to its (H»ntr(‘ ; sira.mi neons, with Itase of its carinat a.nd two dots 
on pitslsentidhun ttoncolorons. Ahdomen red witlt tlie basal 
seg'itnmt a lorn* bia(‘k ; pustp<;tiole (*onvex, ttvenly and closely 
|)nmtt5ite, with no carinm ; gastrocodi deeply impressed, large and 
itroader tliaii tlie striate intci'veitiiig spacte ; vaivulaj fidvons. 
ijOgs nonmd ; thdl red; tarsi, liiml tilate and most of their coxa; 
black; anterior and disfv of hind coxir whitisli ; front tibite 
internally |tah*. Wings norntal ; togiihe and stigitia Itlnck, radix 
whitish; arcole.t slightly higher titan broad, coaleseent altove. 
.fjength, 1 1 mm* Pf only,"— A.t once known by the ilefinite 
t.lmrncic whittt markings and by t he cly|)eal fossa*— A couple of 
inah:‘S from Ilgamk-t : one ,*tt (Jhagwav in the M„a,i>ira. Forest at 
some f'lolHl feet in t.he. middle of J'uly llhl 1 an,d' 'the .other 
laduveen t;he Htwiwti River an<l Xa.mpaJa at tlie same altitude 
towards the end of the fttllowing montii. 

d. MUNDATOS Tosq. 

Tit is is prohjshly not an uitcoiinnon species in (Jentral East 
Afri(*a, since IMia.ve seen several i;tia!es, but notlting tliat 1 can 
assign as its fimm'Im The ■:}H:Xu:ilia:r]y' (donga, te foi-m a'lid .dull red 
(adoration a.r(^ distinct.ivo ami th(> p.mnctate postpetiole' assigns 
it. to the' |aT‘Hent 'gm:i,ns, t-liough T<>.s<:|i:ilnet ,'(Ai''6ri'n Hot). 'Entom. 
Rtdg, V,. .IHhl'l, p. ,31) t'lescrihed the 'nude ''iinder lekiiewiimn^ in its 
W<‘snuielian sense, d’dtc* extent of Idjcck; niailiihigs 'is^vatl,al:d6'; 
tho tJmrax is riHUally black dvith a. Ihivoiis pronotal callosity, and 
the mesomdnm, (cvee|)ting a discal vitta, nsl ; sometiim^s the 
fhwous is bectmu' laM] ; at others the black central nuiscmotal line 
is larking, or tlie spiracnlar and dentipHral arc?e are also red, 
with or witjiont tln^ pr<?plei]ne. Also all tlie eoxm a,ini t;rocha,Htors, 
or as in tlie ty}»o only tlie anterior ooxoe above, are bla(d<.— The 
specimens from whi(‘ii tlu^se details are drawn come from iligo 
Samnla in Abyssinia on 30t)i October, Ihll {h\ */« ^Slonlf/); 
Abyssinia, probably about ITarrar, in JDiO (Oollector igiiot.); 
a.nd one, whicdi (ainstdorably extendn its known range, from tiie 
valh^yof tln^ Hukiiru Kivor between ,20tli and 27th June, 1910, 
at 3000 foet, in NyamlantL Another male, ditfering solely in its 
black legs with only tlm anterior tarsi’red and inner side of front 
tibia ftavons, found on the west dopes of Alonut Kenya, on 
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tlie veri lioa,tl ni roiHI jVsU , a.lHatf. ‘JAMii I' I'l'TiiJi ry, 

IIMI, 

I t'll XlMMON. 

I.liis y^eruis is Ho'\va«lays osoA in the* .spiise In uhia.li if wiis 
resirichiMl l.iy I'^rofVs.sor 1 lM>nus<>n oT Lun<l (<)|‘'nsix IHtl’l, 

|». 19 1 1 ), tiha ditliFulF iusk of aN>i.u'hihii“ tiiair 

siibya:,*:nAM:‘ii Un:* v<‘ry luiiuerrais s|jfH‘i<*s, lluit \\vro. thrraiis iiH'iiisli'il 
isi, the ea.rlier tlvuas a.iel luive l»i>rn thr-i'asu |ili«eeh Ity vxireless 
jiiitliora Ihii'ing' l.ho I’inauh. o] 0 '^s, is l*v no meaj'is yet ; 

ai'U'l tin’s is as true rh’ .Atriea as eisf^wtiere, htu'ey as|H:H'tally 
a.p|,tlic‘{,ihl(‘ to TosijuiiaUls ht“-'rrif)f iuris n{‘ lH‘AtP ju fliet:, rl‘ f he 
fifty kiiitls stil! |)i:M‘eh here faiuii AfritNU, >aieh iiiiu^s as /. /e/iw- 
ef Ihahileius (ITth'l). 7. e/eVa'/Zts of \\'ie<huaai,t llHAMt /* 
(le^^Jnrdhiii of Isrulle (I Kitty ;vie{ i , jVoiiitdis tif (Auerin ( hH4t,» ; 
iim Foiirrroy in ITKe) aia;^ uru'eta.!pfui/a.hh' without': rarere'rie,e t't> 
t.lie s<;a.ita:'r('‘<i aj,id | h.udjl 3 " lost iyiMss. fieiua* soiie* >:rty uyv 
18 sure to jiriHe. M'y owu ex|HM’ienef* ^oes to show that, tills 
genus is hut poorly reprf‘St‘iitf‘il it'i IJse Kiluopiau i’auiiii, aiul ihuf- 
siieli fornis as ot'cur have usually'' exteudi.M'l froiu the soiue what 
l)roa :<1 dlHtriluitiou of palfeartdvie kiiuls throughouf. Moullteru 
Mediterriirieu 1 \ sliores., 

■ Iv IttTBIlO'BNAIMJB (Jaatu 

The Muile' oidy of this eoiisj'iituaous .insert \va.s, tii’ought, forwaard 
l»y Ga.iJieroa (Keeurds of the .Aliiaiiy 'Museuui, i* 1904, |a 141) 
from the, (iape, . w'lHU'ire I -lia.ve Aiot r(*(‘eive*l it; .iioiv riiriously 
cuaouglij froiu- U'lipy ei^utral pari-- of tla* ('‘oufineui;* i'hit aiaottl; 
l:i,'a.rrarr ill Ahyssiuia it luust l.-)e -tif eo'iu para lively fnapient oerur-* 

. reiicej for fully furl f a tlo/.eu w'ere roui|-»riset.l iu a siuall iadlert.io'ii 
inhere ivmde iu 11)10; atul these uialtss sl.iuw (‘ousidiu'aiie ta-uisfaitey 
of ma.rkiugs Iu respect, f.o tiie lla-vnus ai'ol hlaek, tltougli the 
p(H*ulia.i4y el'ia.r!U*teristit* h.ri-rk'"'.i’ed of - t,he l'»a.sal imdety s»f Q\n 
sec'oial segiueiit .inny- lie haif ohseure*! In’ Idaek as I'U fi'u:*: souihern 
t^qie, hlaek only iiai'rowly at the sidcsstir so broadly suirusetl' with 
tiia.il colour tiiati i,J:re ru:fesee,ru.M.v -is irar.eahh* urid}'' 'I'letweeu tiie 
deeply itup-resscal .gastroia'rli, .Tlris 'auile is, obviously allicil ''(.o 
tiu'. ahu-odaut paiiearotir /, wldtdi exf.erals 

Algeria.;, auil, , ju,(lgi,iig , by /aFtaiogy, ^ hero aBsign to it' t4,te 
ladlcivvbig .forrmle 

A very skuit a.ru,'h (dosely’piutcdiate, dj,,i eriiusoo female, witli 
(A'afiO a.lHloiueii ; reritral floigellar ba-mi, wluie H<*ut.eUui!o apices 
of seroiuhsi'iui'tliird, irtul disc o,f. tim .siKtb Hegtueuis., pale llavoiis; 
roumiiider of abdomen from .base of 'tbird segnund-, small apiriil 
marks before its pale, barul ■ cru t'iJscr and; ahle^ or else the wliolo 
■ eeiiii'o of second 8egiruuit,yf,lageliFitViipipa)s sometiuieK iUm* of bind 
<toxay and the whole tdiomx'' except; lueeonot.um or also except 
uuTanotiim indtdinitoly, black. Mesonoinm Mutb a very faintly 
nigrescent longitudinal central vitta; stigma fulvous- * Exactly 
resombliug L$arcUorim in both Btriicktre and sculptaiim; identical 
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iu tliose of ilo‘ !ii(‘i!m,o{Hnn., }.K>sf|>efic)h\ c^oxa.! scoptiljB and basal 
norvriiH' ; a, little stniitnix .Length, c7 ? , IL rdnun.— > 

Of tliis disi-iut't feuuil<'‘ 1, .luive Ki*en two cvxjinijjles, (littering only 
in tlH‘ exi»>nt cd' rtdeseiMit coioi-ation on the nietanotinn arul 
seeond .segnnnil:, willed.) were rtxspradiivtdy eafitured so far apart as 
,AIat»a in .Mn’ssini;!, 'on iotii '.November, Ihll, by IL J. Sto.rdv, 
and l')urban in 'Natal during 1004, l>y J. 'P. (tt-egoe. 

(."’riASM i;as. 

right of tins genus to distinetlon from Ichneumxm lias 
consiaiiOy biam a moot fioint sinee its erection under tlui iiairie 
rynasveof/r.s* by Wesinael in 1844 (bivier, ISdb); it was re- 
nanuMl !>y Asbmead in 11)00. We must, I thiitk, look to the 
hltiiiojiian fauna in .sujiply ns with a. good hasis of generic* dis- 
tim‘tion, since less iha.n half a dozen species lia;ve ycdi hecni 
dcscri.bed a,Jt''(:>gcd.hca' : one of t.liese is fi'o,m .Abyssinia and was 
d i s<‘( ) V cre< 1 I >y If osc | u i 1 1 c*t , 

L (m,Ai*c*oi‘Tm:ins 'Mori. 

/i'liis was recently brought b,>iavar(l ( Ann. S. Africari M us. xv, 
IVtlG, p. 505) l.>y mr* from, the (,la.p(-‘; Imta second feiisa.le, (11 liering* 
in notiling Imt it*s black inescincdann, arms and bind tildie, was 
(^ajit ured in Abyssinia,, |)n»ba.}>ly aluiut Ha.i^ diu'ing 110 0, 

2* iu.,,Jit!'(:Atrt)ATOH., sp» .n. 

A. vt'n*y sivrongly tdonga/tc* and sonu'nvhat dull specdtxs, with' tlie 
lu'ud ('Xt‘ept mout h and to[) of face, ba'sev of anteniuc lieneath, 
anus fi*om apiex of fourth segimmt and anterior tiliije, liricdored ; 
cmii.ro of llagnditim very broadly luit. iudelinitely flavons; sfuitelluni 
a.'hme st.rami,n(a)ns. ■ ' ,1 l'ea.d 4 )oste.riorly as' broa,d as tins',' eyes, witfi 
clm(‘ks and temples bmaaitcj ; f rons, the centrally elevated face, 
and tin* (‘ly|»eiis evenly and (listirudly p lined, ate, a.pe^^ of the last 
ghibrouH and simiatc wit.b its centre conspicatously pi'oduccd. 
'Idiorax cylindricaJ, with stiperficial notauli ; mctatJiorax closely 
and (*V(ndy pumdaU* \vith iiruL carinie ; ar(‘ola. snhlajxagonal, 
api(*ally a littih^ constricted, extending to bas<? and emitiing 
costada*. from ii.s centn*; spiracles elongate, ap(!>physes wanting. 
S<‘uterium suheamvex, glalirous, with sotm* jHindaires. Abdomen 
lineal*, narrowm* tJian t4iorax and Just double kmgth of head and 
tdiorax, dull and Viny closely punctate, with the postpetiole 
evenly pumdate on cither side of its glabrous and nitidnlons 
centre; second segment fully twice as long as broad, with the 
deeply improsscid gastrocodi narrower than their int(*rvening 
space; fourth a,n(l fifth segments discally (puidrate; ^Tl.iv^ke i*ed 
and hardly exserted. Legs not long, tarai slender; front femora 
interiially and their tarsi also rnfesceut. Wings snbhyaline, with 
stigma black; areolet as broad aa liigh, not laterally coalesctuit 
above; iiervelet elongate 'but evanescent* Length, 18 mm. 
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J only. I’ho fy'jH* ooinHM’vM'l hy tin* Vrdn IUxa-t on ilio sonriif^ni 

odgf^ of t>ho Knkuu.nia. 15>i.'Ost ni }n'i,\v«‘nn 4,HOU and 5:500 
ixnva.rfls ihocntd of .M*ay !01 K in Mrifisli Kn-d Afr}(\'n 

Sidd.riho AmWjpygini,. 

AMn!,vTr:tn>;. 

'.rids gonns, as o.siodlisInMl by Wb'ssutJU:'*] Alf'nL Ainob 

.Bruxellos, 1H44, ]k, 11 1) lias, like Iris idhiciff boini snbdivido'd 
by Idioinson iids) t4n’o<'‘ gonora, v»f whiob tlo' tyi'Hoal one* is us-ll 
iT^pr(AS(nit(M'i l>y t-hirfy-sevon Afi’ic’an' .spooia's, all froin iln-* noriii 
or soivfl'i of t-hc' 1 4>niin<,*n,i \?X't‘opt. tlirof*; I'owpdrH'd;, lirnl ono from 
Siorra: Lrono ; i do;srri!)r<l ont‘ Hbill, 41 ns,. Ikiris, fbOf, 

p* 157), From ]4:'Kst Afiira. ; am.l aiio(4M.'r, raploiro^l Ity f.lio lv}!!- 
ma.njam B.\})Oiij‘f..ion, in I IMO, fur t lir* fsynonymy t>f wldrlt r/'. Itonmn 
{Ent.oiiu Tidskr, x„x,ki\ lb 10, p. 111). OVumixm (.Ann, 

Kat* i'Mwti, vi,i. !bOl, p. 4'H1») is ahsanly knuwn to {>!'* idotd'ira! 
"witili I4ie prc'scmti goiois. 


1 . ,si‘;iLo'rT{,';'ioiH, sf). n. 

,A, .Htoiiiy 14n,*rnginous sp<K‘ios with ll-ir niotjillioriiXj iiiosr»|i]m!ra„» 
and most of' alaUmien, fiark ; api:‘x of vvings la'oadly ,rdgia'*sront, 
ll'earl, p(xsfcori<>rly l'>U(.‘(.'a,ti^ and l.a\:ta.dor iha.n tlm fn‘o,s ; it"iinidil4i*s 
wioiity porH4:iito, a, jvpirally Filark ; ilmclcH ; farrt and 

,rly|)eiiBAaigido«e,ly pnnoOiOy oljsolritdy diKorrio^k ,'n4,ili tlm' laflni* 
laterally, elinaited'and apirally t:rrineal..o; vortex ira,i,sS'Stria,0,‘ and 
not limwL „Aiito,umn alitennale and hardly dajkoi* ;(pioalhy <;d‘ J 
ssliglitly expliinato la^yond their (‘(-‘n (.re. ',rht,H’?ix diiii and or>a.rst4y 
punctate; freiniiu bhick ; notajili .a.pirai luid sniall ; plmnw finely 
ptincOite, with, tim .speenhnii rlnll ; rneinnotum loandy grain,d,ose 
th,roughoui> wiili, nuAxarinay its }■^llsai st.ilenH sona,o\'lmt dee|dy 
impressed, spiracles elongnity and a|H»p}iyse.s wairliny, Scnfs'lbHu 
ct»nvex, tlosely and d(M.^ply |MUU‘f}de, hderaily sti’ungly <’arinaJe 
to near apex. Al»domen elongaO* Fusifuian and hnoly piuiotale 
with the Fourth and following, msuidly all dm duisai, a^ogmonta 
blank; po.si|,H‘tit)h> and ■ antiH ' from i»ase of third hegmeii! 
Hlmgreeinak or tfie fortner ’In ■ <1 shilling and sinooiher; gastro 
emli xerj small; hypopyguun extending t-o apeXy lerehm u*rv 
nlightly exsortiMh ktgH donr red witk the poslerior eitxa* and 
centre of thdr feimu'a more or lc%s bromlfy black ; tarsi and hind 
tihiic Htont, Wings llavesee-at.'' with who[r< a pieces of the frmit 
ones uhrufd.ly nigrescent fro.mlln* recitrrent net'vure and arcolot, 
which is suhcoalescent. almve ; teguhe and the Imsally paler 
stigma fulvous. Length, 12-*14 mnn tf V* I'onnd in soldiered 
forest on the Nfandi Idateau at afiout (U)(H) fwi during early dune 
1911 ; and on the southern foot and slopes of Mtnint Fdgoii id 
5100 '5800 feed Iwtwcen t!m Hth ami 13th of the same iiundJu in 
British East Africa. 
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2. Ai‘'iii'(„'o,vrrs, sju n, 

A liMiulsoiHo, ;uu'tK)-lljiv<uis sjK‘(‘ies with profuse black 
initrkiii*^s aiu! tu-unl)' uij^’ri'seuut 'wiiigs* i1,ea<I short, 'hnnlly 
iinrrowor thou t he twos, with thu postorioi* uiargiu sutstniuca.te ; 
fare liuoly* with It.s (M»iitre a.inl olvjHMis .iiiueh .luore coarsely, 
puuitlato : iuaiulihles narrow a.ml jumci^afie, lalnami exserted, 
cdypous c.outrally a- llttJe prodiiood ; {tous loui»'itu({iually in the 
eeiiia'o ajol hack of head, l>elon' tiie (xxdpital inargin, black. 
Antenna* hardly longer than half ttie body, stout and attenuate 
tluMJViglioirt, iiirmaenlak* ora,ng(‘ wii.h tin* joints short. Thorax 
(dosnly aiiid finely [Minetate, wll h aJl tl,ie pleuriu more sparsely 
punctate and shining; whol(‘ frenum, basal ^eut^ellar fovea 
hi*oa,<]ly, j»rop!euia‘ both above rnid Ifolow the collar, inesopleuKe 
and sternum ex{*t‘pi' iln* radical callosities, an apical line and 
small mar); alaua* coxm, metathoracic base ami petiolar area, 
blind; ; inesouotum indethiit.ely nigrescent {iiid discally pubescent, 
notauli {ijiicai ; metauobd carina* entire; areohi sepia re, glabrous, 
glittering a, ml spiiutt*ely prodmual larsally in the centre ; spinieles 
elongate ami a}>opliyses w;inting. Scutellnm a. little conx’cx, 
sliiniiig, timdy and not closely punctate. Abdomen dull and very 
closidy pmudate with gohien |)ilosity, sti'onger on the iiftli and 
following seg.ments ; second to llfth segments except tlieir a.pieal 
margin regularly and sidcis irregularly, and wliole ventei*, black ; 
ilrst segment puncta.te {iini, except jipically, indefinitely rufescent; 
gf,isl'.rot^icli shining, narrow' ei* fJ-mn tbe si.mple intervening space ; 
secoml ami tbird ventral segments |)li<‘ate, tlie last not (ientrally 
priHluced. lags sonunvliat stojjt and not elongate, with only the 
lower side of hind c('i.Na;* ajul t;roehaiitm*s |mrtly ,l:)la(*k; :cIaw'S„ 
simple. \¥iMgs evenly infnmate t-hroughout ; tegulie ami radix 
fisvvcyus, stigimr and costa, blacl; ; ' a,r(:iolef broad above ar,id n. little 
produced a|:>ically 'below^ ; radios apii*ally i‘e flexed. “--Tim $ ditiers 
very sligl',itly iir ha-ving 'the stenrum, pleuiie, and inetathorax 
irtunncula.t,e,’bhick, a-s also -a,. re the posterior '(joxa:* ; ',l)'ut' tlie'frons 
and o<-cipnt,. are |>ale 'ct.i.xie -not ■ Hcopniate,, .Length, 14; imn,. 
ff y . 1T(:v typical ina.le was found at Nairolu ihiring June or 

Al uUu by Dr. A. ^).h^^i]Tl,e ;Aihe' only female 1 ha,.ve' seen is 
labelled wdf.h ilu* MS. and inost inappropriate 
(tun., Type, 

:k umaVoi.rufUATim Tosq. 

This ma-le has not been lueiiLoned since fii-st described from 
Ifadda. (hdla in Abyssinia by Towptinet (Mem. Soc. Entonn Belg, 
V. IHlhi, j>, Th). ,i't Is an extremely comspicno ns species in its 
hhwL wings and body with orange auteunm, red head ami a.mis, 
a, ml fulvous h^gs. Tim present example of hut II mm. is smaller 
than tlu^ tyf>e and has the areola as long as broad, distinctly 
hexagonal, 'and not bords arrondis'^; it is from Peter 
CJameroidH collection, simply labelled ^’Erytbria/' 
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fiavesceot. Length, 13-15 mm. — Tlie type was captvMred 

at Mlanje on 4tli Octobeis 1913, at 2300 feet, in iVyasalarid ; aial 
tlie aihirotype between Jinja ami Busin, in some forest lam! eii-st 
of Biisoga on 28tb July, 1911, at 4000 feet, in ITgamla. 

2 . UNIPTJNCTOR, sp. 11. 

An elongate black male with profuse whitish maikings; the 
legs and abdomen, except anus, red with segmeutiil apices wliitisln 
Extremely like S. didyuiatiis but with the mandibles and palpi 
black, tlie frontal and external orbits immaculate ; basal two- 
thirds of flagellum red, pleiirm and niesonotum iiiinijicidtite ; 
areola fine!}' sculptured and apically stramineous; scutellum 
con\^ex ; basal segment red, tlie fifth and sixth black, with only 
their apex whitish, and the fourth basally nigrescent ; teguhe, 
coxae !i.nd ti'ochanters entirely black ; areolet lironder and very 
broad above. Length, 13 mm. d only. — Tlie type was ca.ptured 
fit Harrar in iibyssinia, 1912. 

S, TRIANGULATOR, sp. 11 . 

A black male with profuse wliitisli markings ; the legs and 
abdomen red, with segmental a, pices whitisli. ' Yery siinilar to 
the last species and differing from S. didymatus in tlie convex 
scutellum, sculptured metanotal a.reohi, black external orbits and 
inGuth-parts, and in tlie rufescent flagellum. It is distinct in 
having the areola remote from metanotal base, and its apex 
flavoms, which colour extends tlience obliipiely to tlie olisolete 
apopliyses ; the abdomen is not black-marked, a.nd tlie stigma is 
black. Length, 9 mm. d only.-— The type is from Qrieeristown in 
Gape Coloinr, where it was captured during 1907 by E. T, Weils. 


Xenojoppa. ■ 

The discoveiy of this genus in Africa is as interesting as tbat 
of ZcigensUajmd other genera tlia.t have hitherto been regard etl 
as purely Oriental ; it is even more so, on account of its [lecnliiir 
specialization, for it is the only'* one known to ixie among the 
lebneumcmides that shares coxal dentition with the Plneogerudes. 

was published by Cameron in 1902 (Entomologist* 
XXXV. p, 1 / 9) upon finding tliat his original name for the gaviiny^ 
''MayreUm (Ann. Nat. Hist. vii. 1901, p, 480) liad already Imeu 
employed by Brunner v. Wattenwyl in the latter’s OYoiiogTapliie 
dor Steno|>elmatiden und, Gryllacriden ’ (Yerli. z.-b. Oes^ Wien, 
xxxviii. 1888, p. 285). Two species were brouglit foiavard iiy its 
author (lib. cit. p. 481 et xii. 1903, p. 569) ; amd I have seen a 
thir(l '‘v; ml! from Northern India. The following cxinsiderably 
extends its southern range. 


. NeXO JOPPA KALI, sp.nov. 

A shilling- and nu^.allic, particoloured speciesv Head huccate and blnrlc, with the 
inner ocular orbit.s tluvous and most of the mouth Vllfescent ^cdype,^8 iK>t disfuv 
Aniemne setaceous, not elongate, with the seveii central ftagellaiv Joints wliife 
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1 . F08SI: PEONS, sp. n. 

A fciunlo: hend arid t/horjtx pa.le stiriUHiiieous 

witih ocra'put tdirougli ocellar region and eeuiin; of frons to 
serolxis, ;uit,enMa‘ (<*x<*oj>t a, <lisea,l central seven -joinfed white 
band), a/nd disc of tlior;ix- mainly, bhick ; alxlomen a.nd l(‘gs ch‘a.r 
red with ordy apices of .sixdli a.nd seven tli segments siihnigTeseent 
before the narrowly whitr^ a,mxs, a.n<! tarsi discrdiy infuseate. 
Head posteriorly as broad a,s eyes, witli both temples and 
clieeks Inicca.te ; fi-ons dej/iressed thronghont, gl-daroiis and gbt-” 
tering, siiglitly tra,ns;icdcnlate below ocelli, with the elevated 
oi'hits incurved Ixdow ocelli; face jirid, clypens transverse, not 
discrefied, distinctly and in centre rngosely punctate, with apex 
of like laidicr (‘.entra.lly a little concave, not dentate; hibruni 
exsortod. Thorax with pkuirm and sterimni tiavidous : mesonotiuu 
shining, sj>;rrsely a.nd coarsely jmnctate, black witli elevated 
callosities ])efoi*e and below radices and two discal vittm iia\'ous ; 
notaidi elonga,te, line a.mi snbparallel ; nieta, thorax, dull arni 
pi 1 n f t; it<e~ac i c 1 1 1 at-e , w itl 1 jie tiolar a.i*ea sti'ongl y eon ca,ve, cen t ral 1 y 
straininoous and very long; areola proportiona.tely short, trails- 
verse, exijending to liase, apically concave and laterally I'oundeil, 
omitting no costuhe ; spinudes elongate, dentipara.l areie produced 
but witli no apophyses, externally stramineous. 8 (;utelliini 
slightly Comdex, very coarsely puncta.te, laterally finely carinate 
to the exinsetl ajicx ; flaAxms witli a hla.ck longitudinal streak 
down its centre to neai* apiex ; postscutolliiin tla vous. Abdomtm 
closely pruictafie and dull; ba.sa,l segment sliiigroened, witli sick'S 
of tlie broad |)08tpetiole distinctly puiu'tate; gastrcicodi striate 
a.nd dee]dy in>|)r<\ssed, broader tfian the a.eiciilato intervening 
space; byj)0|)ygium extending to a.pex, terebra. black and liardly 
exserl/ed. [jcgs normal, anterior paler, cla.ws minute ; anterior 
tarsi subdilated, himi coxae subacutely <h*.utato on tli(?ir inner 
side. Wings hyaline, radix and teguke fidvons, costa ami stignm 
black; areolet tiningulatN coalesccnt akove, ilistinetly produced 
externally, l)r<::)a<le,i‘ tluin high ; nervelet,' ,aml anotlier in second 
1‘ecurjtmt, ilistimT ; dis<Joidal cell subpiandlel, lower basal nervure 
vertical and very slightly postfui*(*ah Length, Idnim, ?(? only. 

'riioras Mini itwlullic, with itiidiHcgnwii midrittinul^ ; iiotiuili wmitiiig* ; 

airolji tanall mihI mnittiiig' the* oulit’e <tostulu! from iiMir its mimix r P^^tiolar 

iireii luuTow himI iMmillol-Hidod. Heutnlhiui stramhuHnia and Kul>j4:lahroii8, elevated 
and la,trrall.v inarfi,*ined tliroug'hoiit., Ahdouien fud form and liril!ia.iit lihie with 
hasul s<*;z'ui(*nl ftilvuiis, ita np<‘X and the upicea of the xocond and fifth to aevimtli 
sie.n'ineuts pat* stramintMniH ; firai soj^mant convex and nearly smooth, tlie second a 
liU,h‘ dnll with ionpfitudinal .ntriation and hirsts gastrocnsli ; knvhra not exserted, its 
base covin'ed by hyi)opyp:iuui ; venter black with the two basal si'f^ments wliitc ami 
idone plicate.' Ficg-s' c.leur fulvous, with only the anlerior coxm white and 
hind tarsi black. Wings slightly clouded ; stigma black, radix and teguhe testa- 
ceous ; cubital nervure, bearing very slight nervelot, straight and subparallel witli 
the anal; areolct not coalesced above, radius apically rotlexed. Length, li inm. 
9 only. — Lxtreinely distinct from both Cameron’s species in its conspicuous 
coloration, black face, narrower abdomen, and in the straight inner cubital nervuri' 
witJi K<»ssile aroolei and apioally curved radius, India bor, ; Debra Dim and, I 
believe, Assam, 
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- — The peculia.r prolongation of tlie elevated frontal orl;)its l>el()w 
the ocelli is rei;imrkal)le, — Taken at Entebbe in Uganda l>etween 
lOtli tind 20tli March, 1914, by 0. 0. Uowdey. 


CtENICHNE OMON. 

The third of the subgenera, into which Tlioinson split tflie 
Wesoiaeliaii genus Amhlyieles (Opnsc. Eutom. xix. 1894, p. 2683). 
I have already assigned to it one Sontli Africa, n species (Ann. 
S. Afr. Mils. XV. 1916, p. 365); tliree of the pakearetic kinds 
that extend to Algeria fall herein ; and Dr. Koman 1ms receiitly 
shown tliat the Eg^^ptian A. tcmrlam Ivriechb. (Eutom. Tidskr. 
xxxi. 1910, p. 157, cf ? ) ^dso referable to it. 

1. CASTANOPYGIJS, Sp. 11. 

A slender and somewhat small, black male with tlie antenme 
(except apices), anterior tibiae and femora, face (except its stim- 
inineoiis orbits) and clypens, fulvous; and the anus from luise 
of fiftii segment, crimson ; wings evenly infnmate. Head snndi 
and transverse, posteriorly oblicpiely constricteil ; froiis and face 
subcoidiiieiitly punctate, clypens irregukirly piinctat<3, sliort and 
impressed in centre of its truncate apex; labram exserted. 
Thorax immaculate black, closely punctate and not dull; notauli 
deeply impressed ; inetathorax convex, with stout cailme ; areola 
siibtriangular, apically truncate, ba sally consti-icted and acumimite 
at postscutellum ; spiracles elongate, apopliyses wanting. Scu- 
tellum deplanate, apically aciculate a-iid lateiiilly carinate to 
centre. Abdomen sublinear and dull with second segment striate ; 
postpetiole abruptly explanate, closely aciculate, with spiracles 
proininent and it,s apical angles punctate ; gastrocmli deeply 
impressed and somewhat large; valvuhe red, extending to apex. 
Legs sleinler and black with the front tarsi, tibiie, and apical 
lialf of femora, intern all3% pale; tarsi setiferous. Wings small, 
infiiniate tlirouglioiit; tegulm and stigma black ; areolet exactl}^ 
pentagomd, broad above; ;nervelet wanting, lower*basal nervuro 
.slightly. postf ureal. Length, rL-12 mm. ^ only.— Ulosely idlied 
in. colmmtion' ; to , AmUf/teles casfmiopt/gits ■ Bteph.' — M^ales .wore 
taken on ' tlie, western ..foot 'of the Aberdare Mountains, at an 
altitude of, 8300 feet,' on 1st March, 1911, in British 'E. A.frica.. 

Buhtribe HeresiarcMni. 

The following genera are here grouped under tins subtribe in 
a somewhat difterent sense from tliat intended l:)y its erector in 
Smith ’s^. .Mnsects.of New Jersey,’ 1900, p. 5'()7 ; 'though hardly 
from tliat of Wesmael wlieii erecting the typical genus Ileresiarches 
(Mem. eouron. Acad. Belg. 1859, p. 93), since tlie latter makes no 
reference to tlie shape of the face which, on the Contrary, is 
shown (as iigurecl) to be jiot tiuns verse. Its metathora.cic 
spiracles are linear, and the restriction of the grou|) in my 
^ British Ichneumons’ of 1903 was for local purposes only. 
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As a. matter of fact tliero appeai/s to bo lait a. single foumlat iou 
whicli consists solely of tlie simple mandibles, ending in a. sifigle 
point or tootli in plane of tbo hident'M'itc^ apex usual in Iclinen- 
monid?ip to (listinguisii this gnnij) from the (Ixjpygini; aud 1 do 
not llml that Aslimead’s clnira.cters (Proe.. Ib8. Na.tion. Miis. 
1900, p. 12), “ ilea.d, viewcid from in front, Ivroruler tliari 1<)ng’ ; 
octdpnt strongly concave, the templos l)roa,(l, fiill,'* no rejjetitiou 
of wbicb is imule at lib. cit. p. 20, are. constant. At all events 
the following gonei'a all liave t];je face longer tlian In’oa.d and 
bea,r facies of Oxypygini, nsiuilly with the remote ln'l>opyginm of 
that snbtribe. Some local cause for wliicli we are at pi'esent 
unal>le to a,{:aH)nnt-— not im[)rol)al)ly piecvdiar ease of emergence 
from the liost-jmpa. — has eradicated tlie lower mandible, and on 
tdiat'i acco\mt thrown tliese genera in a. snfiiciently (‘onvenient 
grojij), differing in notliing but the mandibnlar striictns'e from 
Amblyjngini and Oxypygini'’''. In all other res|>ects 
(■fdaykiSy etc., niigld l)e an:)nsidered true ^Stenich^mm^ 
while FUmvia rvficauda 0a.m., from Ir.din, is almost a true 
Aiuhlytelss pftUFtUrvm^^ Grax',, from Europe. 

Neitlier Wesmnel nor Bertlioumieu rc(*ogni/.e<l the ])resent 
.Bnbtribe; Imt Sclinn'e(leknec]jt in 1902 a.(lds to the already 
known ftmr genera, J/^/cra/.o, Fikania a, ml Setanta from l.mlia, of 
wbi(.*b I ha,ve shown (cf. Ahihlytehs sn}>ra.) tlie last to be a mere 
synonym. 

Lmt of Gmem, 

STKNOiJON’rifs Itnihemiiieu, Ann. Hoc. Ktitnni. Franco, Ixv. ISiHl, j). 

hihi'j/n Wosinaol, Nonv. Mom. Aoatl. Brux. xviii. 18i4*, i), lOo (noo Wostw, 
— Fnro I la, Africa 1)01*. * 

I^^a^'^S!Ar^cll^:s Wcsmaol, Alom. couron, Acad. Boljjr. viii. I8">9, p. *.K]. ”-buro|)a. 
Kitl^xii>Ki{,MUS t^'»r.si(*r, Akn‘]j. jirtniKs. Illioinl. xxv, 1808, Ilia {.yievlm 
Kuro{»a. 

Bla<} 1 i.)TI{ Y ims Aslnnead, Broe. tl.vS. Nation. Mus. xxiii. 1901), p, 20.— Amor. lior. 

(h JumoNTA (tmioron, Ann, Nat. Hist. vii. 1901, p. 1-85. — fniliji. 

FrTa';ANTA (Aunoron, A'nn. Nat. Hist. vii. 19<)1, p. 52rv,“:~Jiti<li;i. 

MY rKM C) Pamorou, Amu Nat, I list, vii. 1901, p. friO.' -dmlia, Bm*ma. 

Mii).mrr \ ttimoron, Zantsclir. Hjiuoii. u. I)i)it. ii, 1902, p^ SUl.— Iudia. 

A roATin A (Auner<>n, ZoiiKclir. Hymen, n. Dipt, ii. 1902, }». 392.--India, Burma. 

(Af j:A<:fi:rAs lAiinoriin, Aral, Nat. Hist. ix. 1902, p. 152 ot'l. e. xx, li'Fif, p.'81.-' India. 

'N^llNAJ:^l:A (tiantu'on,' Ann, Nat. Hist. xi. 190.3, :p. 313, “■■■■'Itidln, 
t\\HriiMNA ( ■amcron/rrana. Kiittini. 8o(n Loiul. 1903, p. 219.““Assain. 

TiirrT(>oNATnus Ilorthoianiei^ (biniTa luHocd. xviii. IdOk 

IVLuaaoMiA'rNra tianioron, Eec. Albany Mns, i. 1905, p. 232 et Ami. S. African 
Mus. V. mots, p. 175,' 

ItoBBinOiA (Ann or on, Aim. Smitlr African Mnaemn, V..1906, p.'176, — Africa nier,' 
Ali,on()tuh (!a«w()ii, Ann. Nat. IHsb' xx. 1.907, ii, 29.“--- llonnio. ' 
OjrrmxmATnEwvA. ' Sxdpligeti, .lAmn,' SAV.' , Ans'tmliens, ' i., ix. , 1908, ' p., 320.,— ' 
Australia. ' ' . 

HtniEsiAra'iioTOKH BrcdbcB, Ann. Mus, 'Buenos AircH, xis. 1909, ji. 51.—- *Ar 5 >:cntir.a. 

* In tbe FiUrnpean fnnna, sucb tiling's m Ichneinutm rufulem Wchh. and 
AmhhpcJes miiij'nttatus Hrav,, fall into the pvt Kent category. 
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Magwenoa, gen. nov. 

Mjiiiiiibles iinidentate, apicfilly a.cuininnbe, not exteriially stil- 
ca-te ; cheelcs and temples elongjite and quite strjiigldij not l)iiec;ite ; 
froiis centrally carinate; occiput and juxta-scrobal orl)its acutely 
inargined, Flagellinu iiliforin and apically strongly a>tteiuiatOj 
its b.isal joints elongate. Metathora-cic spiracles liiiejir jmkI 
elongate; inetanotinn with neither carinm noi‘ areie, its centre 
slightly eleva,ted. Scutellum laterally carinate tlironghout. Po.st- 
petiole not at all sculptured, with no apical fovea, ; gastrocnli 
large ; apex of second segment centrally enia,rginate ; hypopyginm 
remote from anus. All tlie claws stoutly pectina.te. Wings 
hyaline witli a central fascia and apical spot nigrescent. — .ISFearest 
to Casiyt'pinai but the clieeks are not biiccat.c, the Ibigellirm not 
compresso-dilated ; metanotuni excarinate; j)Ostj)etiole mithcr 
l)asally e]evate<l nor apically foveate; basal ners'ure imt con- 
tinuous ; tarsi pectinate and wings imiculate. 

L MACULIPENNIS, sp. D. 

A dull bla,ck femalej with tlie Innd co.xte red; the wings 
centrally Idack-banded, with a circular apical spot. Head longy 
glabrous and sparsely punctate, beliind the eyes parallel ; clypeus 
and face deplariate, hardly discreted, with contluent and some- 
what close piinctiires, apex of former trim cate and laterally mar- 
gined ; palpi white ; cheeks longer than breadth of the wliite 
base of mandibles. Antennaj Idack witli their centre, except 
laterally, wliite-ba.nded. Thora.x stout, convex and closely punc- 
tate, disca-Hy smooth; notauli obsolete, speculum smaii a,nd 
glittering; metathorax discally smooth and slin, greened, its base 
depresseil but not sulcate; petiolar area trningular and laterally 
striate, very sina.ll ; apophyses wanting. Bcutellum large, smootli 
with a, few punctures, liroadly margined, with extreme jqtex 
aciculate. Abdomen elongate-f usiform, rouglily puuctatip with 
anus from fifth, segment ami the postpetiola glabi'ous; petiole, oi* 
at least its base, red ; gastrocadi large and <loid)le brearlth of tlieir 
intervening space; terebra hardly exserted. Legs stout; an- 
terior with coxse, inner side of tibine and of their femoral a.])ic<:!S, 
tlavidous; hind trochanters and their indefinitoly scojHdiite 
coxm liright red ; third and fourth hind tarsa,] joints wliite. 
Wings hyaline and not broad ; areolet not cpiite coalescent above, 
lower bfisal nervure strongly postfurcal ; a central broad infumate 
band from the Imsal to centre of the disco-culiital nervures a;nd a, 
round concolorons spot on apex of radius; hind wing also 
infumate 'in radial cell. ’ Length, lO-lI rmn. '$ only. -"-These 
.remarkable females are'.frorn 3700'feet .at' Buddu on ' the west ■, 
shores' of the Victoria; ISTyanza, 'on 19th September; ..and .from 
3800 feet to the south-east of Buddu, in the Tero Forest, ^ o 
26th September, 1911, in 'Uganda;. 
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Miojoppa. 

J::len,d uoli l)roa.(ler tluiii thorax, roundly constricted posteriorly; 
temples shorter than eyes; face siilxleplaiiate and not discreteil 
from clypous ; cheeks not short, mandibles gradually constricted 
to jipex, palpi slender and elongate. Aiit-eniue stout and not 
longer tluru body, broadly white-banded, and, beyond thiir centre 
compressO"dilate<l. Meso|)levuw oblicpiely carinate above their 
centres; inetathorax grailujilly and roundly curved, with its 
latei'al carirne entires ; petiole, r :ire?i parc.]lel>si<led, narrow a,nd 
extending to Isasal third of metathorj^x ; areola obsolete, incom- 
plete, remote from metanotal Isase; spiracles subova,! and thrice 
longer than broad ; apopliyses wanting. Scutelluin deplanate, 
stoutly eai'iiiate lalierally to near its centre; postsciitelhvm 
Isasally Isifovf'olate. Abdomen with first longer than second 
segment, and gradiadly explanate from petiole; second and tliird 
segments closely punctate; gastroceeli superficial, longer than 
bi'oa.d with the iiitervening space closely striate ; second and 
third ventral segments plicate ; tereliral valvvdiu ex sorted, as long 
as two anal segments. Basal nervure not continiKMis throngli 

median ; nervelet indistiiu^t,- -I place this genus [of which the 

a,bov€’> is (Ja,nier()n’.s diagnosis (Zeit.schr. Hymen, u. l ii. 1902, 
p. 391), sliglitiy emended by an examination of tlie genoty pe] 
ne.x;t tlio Platynrini, with wlrich tlie structure of the basal 
segment is in exact agreement ; and I a.m not sure that it were 
not laditer actually merged therein, in spite of tlu) ina,ndil)ii]a,r 
confonnatioiu The single known species from India was 
describetl, loc. cit., incorrectly as female. 

1. QlIADRXniNEOLA, Sp. n. 

A (bill, l)lack a.nd closely |)ini(d:ate male with the legs except 
lm.sally, anl.ennaj except disc of scape, mandibles except apices, 
a.nd the pjvlia fulvons ; facial orbits shortly and twc) facial vitte, 
a. small (iiillosity fjeforo ra,diee.s, a. dot at apical angles of post- 
petiole, scmtellum except extreme l)ase, and the [Kistsiaitellmn 
ilavons. (nypeus apieally trumrate and a, little reliexed ; fi*ons 
ixml fa.ee closcdy', pinictate and, pale pilose; areola slioi't, semi- 
circular, a,nd apieally, .incomplei’.e';.' scutelltim sliining, ' spiirsely 
•punctatca and sulKunivex ; gastroceeli small and valvidse lnte<„)us'; 
coxm anil trochanters black ■tarsi simple;' areolet very l>road'' 
above ; ,ra,(b' ns sinuate. ' I-jength,’ll mnn ' cl*, only.*— '.rbe sc"ul|')- 
tiure .and ■ outline are similar to' annidator Fal.s., 

rather'' than IHtUyMiu pedMorvm '■'B’ab., 'botli ..black males 'of ■ like, 
form 'a,nd structure ;■ tlie,' ■dis.trib'ution, : 'of the ' ' pale '' marks"'' is' 

.'peculiai-. TTie typetwius taken.'' at' 'Deelfontein'in.',' 'S'Outli ■A.frica 

about 19()3 ]>y CJolbBloggett. : 

Hubtribe Listrodromiiii. 

To the two s})ecios of this genus, which is likely to find its 
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headquarters iu Africa, and wa.s erected hy Forster (Ferlu pr. 
Rlieiiil 1868, p. 164), t'l.iat jiave alrearly been recorded l;)y .Ki'lech- 
bauroer a.iid myself, I cn,n now a.dd a tliird. 

1. OBSCliiUTOiq sp. n. 

A small, dull, l)la.ck female with tlie thorax and petiole entirely 
red. Head transverse and narrow hehiud eyes ; frons closely 
paneta.te and a,pica,lly trans-striate ; face linel}' tra.MS-stria.te, 
centi’ally elevated ; cl}q:)eiis glabrous, broad, uneven, bifoveate, 
apically emargina-te an<l centrally subrellexed ; laluaini concesded, 
mandibles slender and dull testaceous. A.ntenine elongate, slender, 
apically attenuate, witli tlie l)asal Joints elongate and cent-.re 
white banded. Tliora.x short and stout, closely and evenly 
punctate, witli deep notauli and dull specnluin ; pefcioiar area 
covering two-thii-ds of metat]iora.x, discreted, its centnd area, 
deeply concave and tra.ns-striate ; n.reola piroportionatel}' short, 
transverse-SEunilnnate, not extending to the depresse<l base, 
emitting weak costidic from centre ; spira.cles o\ad and oh]i(|ue, 
apophyses stout and obtuse. Scutellum rod, eoin^ex, dull, closely 
punctate, ia.tera.lly margined to near apex. Alxlomeii ovate, 
dull, very linely punctate; !,)asnl segment red and linear, abruptly 
explanate at the black postpetiole, which is finely punctatrC- 
n.ciculate wdtli its a.}ucal a.ngles and tliose of the second segment 
wliite-dotted ; gastroca?li very small ; apex of fifth segment 
naiTowIy, of sixth broadly and whole of seventli, white ; tei'ebra 
black, not exserted. Legs black and not vshort, tbe anterior 
tibia-} and front femoi^a. mainly testaceous; coxat sim])le, claws 
pectinate. 'Wings hyaline, stigma and nervuires Idack ; areolet 
broad above, nervelet distinct, hasa.l nervure continuous tlirough 
the inediany Length, 8 mm. 2 only, — The type occurred at 
M Ian je on 26th May, 1913, ill Nyasalaud. 

Bubtribus Platylabmi. 

■ Platylabus. 

To my Table of the southern African species of this genus 
■,(Ann.;S. Air,' M'lis, xvii. '8,, 19,17,' p. 201) 1 am ,now omihled to 
' add , ft , CO u [lie ' of very distinct species, and tl\e alternate sex of 
/another. ' 

, /' L' ateioinctus, sp.,n. 

A umfescent- testaceous species with profuse black' markings, 
and the setaceous. ':fla,gelhim pale banded. Head sliglitly broader 
than tliorax, and but little narrowed behind tlie kiroiigly pro- 
: '' milient eyes ; ocelli and mandihukir apices alone nigrescent ; face' 
and mouth fiavidous, the former pbsoletely punctatie and not 
discreted from tlie apically truncate clypeus; labrum exserted, 
lower mandibular tooth very small. Thorax dull, with the 
mesonotum sha, greened and notauli distinct ; pefcioiar aix^n,, jjost- 
scutellum, and disc of fremim abruptly black ; areola as long as 
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IjrosMl, iKusally rouiHled, einitivin^* iiiie eostaihe froin its centre; 

arc'M distin(;t, spiracles el(.)Ugivte, {ipophyses watitiiig’. Bcii- 
tefliun dull n-iid sumewluii. elevated witli <liu;k latei/al cariiuc to 
iieai* apex. Ahdoiiuai (•ylindrical jind dull witli liase of segments 
two to five, and <,“oiitro of the second, )>la(‘k"l>aiide<l ; l)asal 
segiiieiit snujotii, slrining and ]:)as<M,]ly vviritisk ; tliyi-idii tiviiisverse" 
linear, with the intervening space very na,rrow ; valv iiIjc ohsolete. 
]jegs slender with a, pices of il\e hind coxai and of their femora 
nigrescent, of their til;)ite infnscate; Irind ta.rsi strainineons 
tiiroughont. Wings normal and ilavesceut, with stigma, and 
tegidie {la.voiis; areolet as broa.d as higli, subcoalescent above, 
emitting recurrent from its centre; ])asal xxevvure coritinuous 

tlirougli median. Length, 10 mm. d only,- The black-handed 

ahdome)! and metatliorax are distinctive.- -One male a.t Foi.*t 
Portid lioa.d, Mlia.r.ara., in Hontheru Toro, at 4000 feet, on 22iul 
October, 1.011, in IT gaaidn. 

2 . A'US.i>io:EiJ,itr:JS, sp. n. 

A, pa,le tesl.Jiceous speeies witli spa,rse Idack and white markings; 
thorax tricoloiired. llea.d transverse and aliriiptl}" (constricted 
beldnd tlie pr()inineiit eyijs; frons sinootli wit.li, its base, lilve the 
(devat(3d 0(3e]li, blank: all the orbits broadly, .montli and fa.ce 
stramiueons, tlie la.st dejilanate a.nd obsoletely |)nnctate, not 
discreted from tlie apical ly tvxmeate clytiens, which is ceritirally 
impressed ; lower ina.mlibnlar tooth and the ocxvipihil mfirgin 
strong a.nd nigrescent; cf wildi ce.ntre of frons a.nd wliole occiput 
Idack. A.ntenme S(^taciH)us, hla.ck-and' a little incra.ssate ]::)eyond 
their broadly white"] landed centre ; l>asal joints ruf(?scent beneath, 
Tliora.x dull; niesonotiun laterally deep black, winch colonr is 
Ijonuded internally by a. nai'row (lavons loiigitiulinal liiuid ; 
elongate callosities liefore ra, dices clear stramineous, notauli 
short and deeply impressed; ineta/notiim shining a.nd sparsely 
pnnctat.e; areola coi'diform, longer than broad and apicxdly sub- 
consti'icbal, emitting strong costuke hefoi’o its centre; petiokir 
a.rtvi tr^insa.(licllk'rte, spi'racles'- elongate, . a.po|')liyses ' wanting. 
Bcvitellum inargined lateral]}' to apex, and, like tlie postseiitBllivin, 
nitidnlous 'and stramineous'. .At>do.men- dull, .'discally dejikinate, 
of 5; (dongjvte-f usiform ; the four ' basal , segments closely scidp- 
tured, witli postfietiole and l:mse of ■'the S 0 (*ond ceriti'ally'a.ivicjulf'ite ; 
tliyridii triangular, not snmll and ha.rdly mrrrower tlian the 
iritervoning' space;' anus from 'base ■■■oft sixtli st^gmeni', valvular 
and the slightly exserted terebra,' black fsevontli segment of bol/li 
sexes 'discxdly' wliitO';' d Avith disc ■:• of '''third and fourth s(‘gments'' 
black- ma.rked. lj(3gs slender and imrmal, with the hind tn.rsi 
apically‘ nigi’escenti and tbeiiv tibige straight. Wings hyaline, :■ 
tegiilse and stigma testaceous ; areolet as broad as higli, coalcscent 
above and emitting recoiTent slightly, beyond its centre.; basal 
nervure continuous. Length, 9--10 mm. d ? - — Tldie tricolonred 
niesonotiun a,n(l anus are remarkable. — The type occuiTed on 
14th fluly, 1910, ,nt Plantyre, in Nyasaland, to i)r. J. E, K. Old : 
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tile iiiidrotype was captured nt' 6400 feet, ou M.ouiit Ivokriiijero, 
to the soiit!i~west of Elgon, in earl j August 1911, in Itgauda. A. 
ratlieir differently coloured female is lalielled siiuply “ Erythria,” 
and shows no structural modidcations. 

3. GET A MorL 

A. female of this species wliicli I brought forward in Ann. 
S. Afr. Mus. xvii. 8, 1917, p. 203, witli tlie capital disc entirely 
red, -was taieii a.t St. James, in Cape Town, on 24th October, 
1911, by K. il. Barnard, 

4. VALLATUS Mori. 

I was only able to indicate tlie male of this species (.Ann. 
S. Ati. Mus. XY. 1916, p. 370). The 2 differs in having the 
ocelli alone black, the six liasal liagellar joints npically sul)- 
nodulose and the first pale beneath ; the stramineous thoracic 
nnirkings • are obsolete and mesonotiim totally blade ; the areola 
not broader tlian long ; the scutellum is testaceous, postpetiole 
nigrescent, terebra black and but sliglitly exserted. 

Fort Portal Ptoad, at Mbarara, Boutlieiii Toro, at some 4000 feet, 
on 22ncl October ; and on the north-west shores of ilie Victoria. 
Kyanza., at 3800 feet, in the middle of September 1911, in 
Uganda. 

Subtribe Pliseogeiiiiii 
. . ■ Benecles. 

Head fully as broad as tbora.x ; itpex of clypeus l)r(.>a,dly a.iid 
centrally impressed, its sides oblicpiely sulcate above ; mandibles 
stout and parallel' sided with the upper tooth acute and the lower 
the shorter; temples small and oliliqiiely constricted. Aiitenrue 
longer than body with scape ilistinctly short-er tliaai liasal 
fiagellar joint, wdiich is much longer tha-n tlie secoial. Meta- 
iioturn slightly impressed basally aiul not produced a|>icallj’, with 
complete arejc and no apophyses ; aa-eola broadei* tlian loiig n.iid 
suhconstricted towards its truncate a.nd strongly carinate apex ; 
spiracles small and subcircular. KScutellum evenly su biconvex and 
basal iy carinate on either side; postscutellum stout. Alxlonieu 
elongate and exactly pai’allel -sided from tlio postpetiole to the 
.'.exserted terebra, gastrocmli la.rge, obli(:|ue, <leeply impressed 
■and .remote from Imse.; luniilaj' large, 'anus pale“ma,rk(‘(l, te.rel,)ra 
reflexed and sometimes subvertica.!. Him! legs much longer 
tlian the anterior. Areolet pentagonal, constricted above; in^rvc*- 
let wa.nting; basal nervure; continuous through tlie median; 
,nervefllii>S'''intercepte(l far below its ' ' w" 

^‘Tbe small, round metatboincic spiracdes refer this genus to 
the Plupogenmi. In Ashnieaifs * Glassification of the Iclineumon 
Flies ^ it would come' in near ' Obaracteristic 

is the long, sharp pointed apical and indistinct subapical tooth 
of the mandibles,” says Cameron, in erecting this g{ 3 niis 
(Entom. xxxvi. 1903, p. 260) on a single Indian individuah 
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I coiisicler t.lie genotype nioi'o rein ark y.ble in its laj:'ge a,nd reiiiote 
gfustrocxeli, f>tilKnil>ical head, wliieli is no nari'ower tliaii the tijorax, 
tlio reOexed tere!>ra., and tlie V'ery broad elieeks which are 
anteriorly liardl}' narrower tha,n the eyovS. In all species tlie 
jiietathoracic spiracles are sul>ovaL 

L i>lMlDlATUS, sp. n. 

A black species with tlie thorax and petiole red, anus and 
trocimnters wlxite, Heiul transverse, dee][) hla,ck, and imsteidorly 
narrow; frontal orbits l>roa,dly, and centre of the external ones 
narrowly, white; face ainl clypeus black, deplanate, closely punc- 
tate, discreted, with the latter broitd juid a.pically trinicate; palpi 
white. Anteimai iiliforin, broadly wlnte-lniiided with the l)asal 
joints rufescent Ixeneath. I’horax cylindrical, dull and brick-red 
with pronotum white and prosterninn nigrescent ; inesoriotiuii 
closely sha, greened, with elongate hut superficial iiotauli; meta.- 
tliorax soinewliat short, closely punctate; ju’eola as broad as 
long, a.pically truncate and Ixasally rounded, emitting distinct 
central costuliie ; ba.sal jirea. entire, the })etiohir sub vertical and 
tramsaciculate ; apophyses wanting, spiracles exacttly ovate. Scu- 
tellnrn shining, (puidrate, sparsely |uincta,te ajid hiterally nairgiiied 
throxighout. Al)domen deep black, witli the first segment brick- 
red ; tiiree basal segments dull, the first convex and sbagreoned 
with prominent lateral tubercles; tliyridii tra.nsverse-linear, 
intervening spa,ce van-y mirrow ; segments live to seven deplanate, 
cpia.di’ate ami strongly nitidulous, the sevevitli white; terelxra 
slender, black, slightly exserted. Legs black witli the anterior, 
except l)asfdiy, sidxtestaceons ; all trocdiai iters, exce|)t apices of 
hind ones, pure wliite and calcaria siihconcoloroiis ; hin<l coxa! 
si m [tie. Wings liyaliue and somewhat sniall ; teguhe and stigma 
dull ocluiicectus; a,reolet pentagonal and not large; Itasal nervnre 
continuous. Length, 9 mm. $, — Certainly allied to the genus 
IHcidciUm. in its alMlominal structui'e. — Taken at Durban during 
1902 by Ih 'M'uii*, ex colL D.- Sharp. 

' ■ 27 .FOLITANIJS, Sp. 11. 

A, Itlaek species witlr inost. of the thora.x .aiid. legs testaijecms, 
and the anus Aviiite, ' Veiy similar to the abo\’e s|:K!cies in struc- 
ture, 'but .'with „ tlie basal, 'Segment black,; tlie wlmle metanotum 
'witlv 'fr 0 .num a,mi a cent'iral- spot'- at mesonotal a[)ex, black; the' 
externa.! orl'tits broadly, : with .'tlie face. a.nd ' .moi'itl'i ex.cept' dongi- 
ti'idina.lly iir.'the centre, white; "the legs are 'not' wlii te- marked 
'a',nd tl’io- areola" '.is a little transverse. ' J'^ength", 7 mm. ' '5' only,— 
Captured at Western Aidmle dunng the^^ n of October 

19'll',:at .between 4500 '.a.-n.d ' ''5000 'feet,', in 'Uganda. Piucogenini 
appear '-'rare in ..'T,ropical',:Africa:';'' of tb'e .twenty s].)ecies recorded 
from the Continent, no moi-e than four are known south of tlie 
8a,hara, besides those liere described. 
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12. Ilesnli'S <>1: a, IVioiKlolian Kx.j;>criaieni: on. Fowls, incliKl- 
,iiig ilie l:^,* 0 (lactlon of a Pile ,B,ree(,L ‘ By J. 1\ 
(.U,rNN,lN(rHAM, M.A., F.ZeS."" 

[ ILMUMved Ai)ril 20, 1010 : Head May 27, lOlO.] 

(Plate IJ^) 

In t/iu 3 VlFwi(‘e(]iisgs ’ of tliis Bociet}^ for 1912 tliere was pub- 
iislied a paj)er hy me uinler the title Meinleliaii Experiments 
on Fowls,” in wlueb I recorded certain resiiltKS of a ci'oss l>et\\a 3 en 
a male blaek-iajd Galhis hajiJdra iind a. Bilky ben. The object of 
tlie present pajier is to describe the later genera, tions ol)tained 
froMi this cross, and especially to desciibe in detaij liow it 
produced a ‘‘])ile” type of colour wliicli bred true; In my 
formei* pa, per I mentioned the fa,ct that the two white cocks 
of the iirst l>roo<l of the F^ genera, tion at the age of 4| months 
showed [i yellowislnorange band of colour across the loins, and 
tlie setunul of them laid also some very pale patches on the neck 
ventral ly and «a.l.)o\'e the eye on each side. In .April 1916 1 
exhibited at, a meeting of t,he Zoological Society a nund)er of 
skins of tlm fowls V)i*ed from this cross, including specimens 
of the |.>ile birds of lioth sexes, but hitherto I liave not recor<led 
in data,!] the characters observed in successive generations of tlie 
(vrossed 1>irds, as I propose to do in the |)resent pa.pei’. 

All the generations were descended from a. single ]»air of tlie 
F, gema'ation, ha.tche<l from tlve original crossed pair at tlui 
Z(H)logic{d (hirilens. Ij> distinguish the grinu aiions, broods, 
am] individuals I hav(3 a,dopted the following formuke: the 
nuinber imlicating the generation is placed below the line a,ftor 
the letter F', iti is followed by a Roman numeral indicating which 
of tlie su(M*ossive brooils of i- hat generation the hir<l lielongs to, 
tlien follows an Ara,hic numeral indicating tlie particular bird 
of the lirootl, and la, .stly tlie symbol of sex. Thns'Fj V , l.$ is a,, 
hen numlxu'cd 1 in, l-he fith broiicl of tlie 4tii genera tioin 

In my baaner pa,|)er, whicli ilealt only with tlie F.^ genera, tioii, 
I jioiiited out. tl lilt the only two whites of the lirst brood showeil 
a, trace of colon'r, wliereas tlie 5i‘.iginal silky of llu' (a'ossiMl paii* 
iiad 'J 10 colour. ' Ik, >th, .'these 'W' bites were cocks, and F, I 1 cl 
sh'owed a ha,nd of ' fai.'idi ■ (>riiaige»}'ellow colour acr(»ss the loins, 
wdiile' Fy.f, 2, cl allowed a sini.',nar bandvs,ti!lfa.ir'.iter, t.og(‘ther with 
some very pale pa,tches on the neck ventrally and over ea,ch eye. 
I'his condition was noteil on Beptemher 30, tlu^ birds hawing 
ixam Imtclmd on Ma,y 15 (ago months). 

There wiire two others, hotli white, in a second brood, date of 
ha, t.(Iiing not recorded. Of these F^Jl 2 also showed a tinge 
of yellowish (‘olour aci‘ 0 .ss the loins. F.^II 1 2 was given away 
at a,n (.‘ariy age, and no pigment on this hen was note(l, a.ltlimigh, 
considering that at the time I was not aware of tire sexual 
For of tire Plato see )). 202. 
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difference in tliis pigment, it is not certain that pigment was 
entirely absent. 

M.J view conceiaiiiig this, trace of pigment in otherwise white 
recessives was that the segregation of the colonr-eliara.oter was not 
complete, but tliat a trace of the piginent-tdiaracter passed over, 
to the recessives. If this lia.ppened at every generation the 
amount of pigment should increase, a.nd in order to test this I 
mated the sliglitl}^ pigmented recessive with a coloured dominant 
bird. The birds of F.^ were mated tlnis : 

(1) F, I 1 cT white x F„I 6$ coloured and 

F,, [ 8 2 coloured. 

(2) F, I 2 c?' white x F,I 7$ coloured. 

Tlie two females of the first mating lioth had light -coloured 
heads, while No. 7 in the second mating had a, l)la.ck-colonred 
liead. This is an individual difference in the colour of the 
dominants which is further discussed below. 

F,, I was from the second mating shown a, hove, and consisted 
of four chicks hatched, three ‘‘white or recessive, one coloured. 
This, of course, shows that the hen parent was heterozygous for* 
colour, as if slie had been a pure dominant all the cliicks woidd 
have been coloured. In this brood I noticed foi* the first time a 
peculiarity of the recessive chicks in the down stage. The 
coloured chicks, as in other black-re<l breeds, are longitudinally 
striped : a broad dark stripe runs along the mid-doi'sal line, and 
on each side is a narrower dark lateral stripe which on the liejid 
passes througli the eye, the intermediate parts and ventral down 
being of a iigliter Inown. In the recessive chicks there a.re wMte 
bands where the darker bands occur in the coloured ehiciks, and 
yellow down on the rest of the body. As will be seen lately tins 
agrees witli the “ pile’’ character in the fledged and adult birds. 

The first brood of F,, hatched May 13, were carefully examined 
on June 23, wlien tit ey were 6 weeks old and nearly Hedged. 
All three recessives Itad colour on the throat and breast, f)ut in 
different degrees: No. 2 had mo.st colour, not only Itrowii colour 
quite distinct but also black feathers here and there ; No. 3 had 
less colour, and No. 4 least. At this date there was no colour on 
'the bac'k. 

B’gll, hate^ about May 23, 1912, consisted of h cliicks, 

4 coloured, 1 “wTiite” or recessive. TIt is last sit owed very 
slight 1)11 1 distinct colour on the throat on June 29; wheri 
f> qveeks old, and no colour on the back. As in llrood I, at 
6 weeks of age, this is the condition when the chicks are first 
fledged, wdien they have developed the first adult phmiage. 

In brood F^III, hatched May 28, tliere were 11 chicks, 

6 coloured /and' 5' white. ' Of the latter, all except No.. 7 showed 
some "brown, '.on throat' andv breast on July 17,/ when they were 
',7' weeks old. '■, / A'.alight./''but distinct trace was', afterwards seen on,,: 
the throat of No.' 7.' ■ ■ ■ ■ ■ 

At this time I knew nothing about the colour-characters of 
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pile fowls, J’ool <li«i stispeet. thiib sex lin.cl an irriporiant 
irsflneiHje on tiio dev’ol^pn'ient of tlie siiiall a.iuoiiiit of eolonr 
wlviel I was observing v>m the white or recessive e'hicks. ' 'I„n the 
second gt:Mi<-‘ra.ti<'»n .1. .1 ct 2 were !K)th males, an<l I made a 
note tlmt the colour on tin* hack of these seemed to get a little 
deeper as tliey grew older. M I was a, white female and 
F., II 2 a. n'liit.o male. The former 'was given away at an early 
age without any record i»eing made of the ])resenee of eolonr on 
its )>refust ; F^ II 2 was kilhal on NovendaT 8, lhl2, wlieii it was 
altont 5 inoni.hs old, ami it is recorded in my notes tint it had 
a tinge of j'ellow ov<‘r the l>ack (wliicli includes tlie dorsal pai-t of 
tlie fohhinl wings), Ivut that the colom* was very slight. 

In the three }>i‘oods of F.^ al)Ove described tlie two wliites of 
the lirsii !)rood v'ein botli males, the single wliite of the second 
brood was also male, of the live wln'tes in the tliird lirood 
i 7, 8, (Ir. 11 were males, 9 & 10 IVmiales. On Augiist 25 I 
first obs(‘rv’(Ml witli certainty tint in the males tlie colour dis- 
a]>]) 0 ai*ed on iilie throat, and breast as it develo|>ed on the back 
and loins, while in llie fem.vdes it continued to i^K^la:alse soiricnvhat 
hotli in depth and ext.ent on the tliroat and brcnst. At tliis date 
in I 2(f the lirownish colour wa.s inucli diminished on the 
breast, and thtuH.^ was (piite a d(‘ep ImlTon tlie liaek a/nd slmnlders. 
I'll F,, I 3 c? tlumaiiour (in the I'laek was iiot so deep. ,F., I 4cJ was 
kilkHl on July 23, its skin wa.s preserved, and is still in my posses- 
sion sliowing a rniTow hand of ratlnrr d<‘e[> iirown extending fi'om 
the thi'oat to tlie hrea,st, and scarcely {iny yellow on the Iiack. At 
this date this lirood was 3i months old, and, as 1 found the young 
fowls were sex ludly mature at 5 months of age, it is evident that 
this eha/nge of colom* in the cocks from tlie hi*east to the back 
tidies place at jmberty, wliile before that time, in the first adidt 
plumage, the eticks resemld(‘ the liens. Ori tlie sanie date the 
'only 'wliite in tlie second brood, 17^11 5 c? , liarl slight lirowii oii 
tliroat and bi’ts'ist., ratdier deep bnff on liru'k and slionhlers. 
In tlie thir<! brood whicli, of com-vse, was younger, the (‘ocks 
showed (Milour <*oining on backhand a little st.ill on the breast, 
except N'o, 7, which d'lad least colour 'of all the live whites, ddio 
hens T J;. ID liad lirown on tliroat ajid lar (loliHiiwoii Imcik. 
In August of the following yea.!*' F recorded in my notes the fact 
■tliat of, the s'urvivi'ng white, n c.,. piles of Idiis generation, the two 
c(Kd\s, Fjl 2 (1^3, had l;> tiff colom* on the loins hut no (‘olovrr on 
the breast, vvh lie the hens, F., JI 9& 10, had brown on t lu^ In-c'asf,, 
hilt no colour on back or loins. Two furtlier points ari< to ho 
noticed in F.,, (n) tliat the amount of colour in the recisssives for 
plumage colour varies in tlie individmils though presimf. in a, II, 
(/i) that tlie niaxiimim amoinit of colotir is distinctly greater 
than ' in I^\.; ,Thcv total .iimnber. of chicks hatched was 23, 
11, pile, ,12 coloirrecL,;,,, ' 

. .. 

Jlie first lirood of this geneimtion was hatched April 1 1, but all 



176 


MR. J. T. CU^^Nl^■GI^AM RRSTJRTS ()]-’ A 


the yellow chicks in it died in tlie first week, so tliere were no 
recessives in plniiia.ge'-coloiu* among the snrvivors. Tlie |Kireiits 
of tlie second lirood” were F.., I 2 ♦> d x .F., li 2 tfe 4 the cocks 
recessive, the females coloured. As the c(>lom*e<l lu'iis were 
known to be heterozygous for plumage woloiir, it do(\s init imich 
matter for this cliaracter whieli of tlie cocks or hens were pa.rents 
of individual chicks. II 5 was recessive male, F, .11 (i tlw 
recessive females. These all had some Irrown on the tliroat in 
the first mature plumage in ditFerent degrees, most in F^ 1.1 5, 
in which it was considerable. There were seven chicks in the 
brood, the other four being coloured, hut Nos. 1 k 2 died in 
the .first week. No. r>, a cock, had plumage of reimii/kably rich 
colour, a port- wine red on tlie saddle and slioiildei’S, rich orange 
neck a, ml saddle-lia.ckles, a deep glossy bla,ck on brea.sf) and tail. 

Altogether nine broods were liatcliel in F^, the parents in 
eacli case lieing one pile and one coloured. Of thesi.^ IjY*s, 
16 were pile and 25 coloured, a proportion not a|»proa,clring very 
closely to the eipiality expected on the Mendelia.n theory. All 
the piles or recessives ha,<l more or less colour on tliroat or 
throat a.nd l>reast, some only a little, while V 1 5 5 hatclied 
June 13, had in Jvdy, when about 5 weeks old, deep and con* 
tiuuous brown on throat and brea-st and extending in trm^es 
over the whole ventral sniface, Tlie mother of this one was 
F., Ill 9 5 , wliicli liad, at any rate when examined tlie previous 
year, only a little brown on tliroat. In the hens tlie amount 
obbrown usually increases somewhat as they grow older. 

The birds of .11^ ke[)t for breeding were : — 

FjII 3d', coloured - very riclilvcoliiured. 

7FY'I.'^ pile. ^ ■ ■ 

F,IY 3?, coloured. 

F, Y I 5 , pile— much hrown on breast and alHloinen. 

VIII 6 5 , coloured, silky. 

F/VIII Tcr . coloured, silk}^ 

FhYin SJ, coloured normal 

.Y , -I ' , ^ ^ 

Seven were hatclied from these, forming the F, gone ■ 

ration.'. Of these, F. Ill, F. lY, 'and F/Y were oirsj,M:'iMg ,of 
'■parents similar in colour. ■ .The 'parents of F. IT were':'F', Ti 5 
pile and F^YIII 4 5 pile. This i,nating \vas iiiade to ascertain if 
any segregation took place between tbe'i,>rown''am,l tlie white of the 
pilewvhen, they were bred together. ■ Eight'chieks we.i-e liatehed 
and they were all pile. There were foin* cRHiks and four liens, 
and in the sexually immature conditiori, after tliey were flfMlgoM!, 
all had more or less brown on tbe : breast, though the aniomd. of 
colour varied from ^‘considerable’' in F.IY S j to very slight 
in F. lY 7 & 8; hoth 5 . This shows, T think, that tlie piles 
breed true, tli at there is no segregation lietweeu tlie Imown aaid 
white. ,, . 

The four broods— F^ I, .'F. II, ;F_, Y.I, and'' 
spring of matings of pile witli coloured as irvprevioiis general ions, 
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a,!I the (‘o!oirrt.‘(l heing Iietei ‘oxygons jiiid cjirryiug pile. Tlic 
tota'l inujsJx'M* ot‘ ehicks in t'hese lour l>roo(ls wais 26, of whieli 
12 were pile imd I 'I eoloured, in Ih'oods Xdi’: II only one (?biek 
survived t-o nuvfairiiy in ejwdp and that in Brood I w;vs eoloureiL 
Bjif d W!is a hen with inueli l)rown on breast. Tlie msde 
parent of h\. i,.l, na.niely 2cf , lia,d a, Iso, before t!:ie sexual 

change of colour took |)lace, niiudi },)rown, on ])rea.stu In the piles 
of tlie ot.her two Isroods there was brown on tlie breast of the 
hen or y(61ow on the hack of tlie cocks in all eases, lint no very 
distinct (wi^leiico of increase over tlie previous generatioii, 
Owing to niy visiti to Australia in 1914, I \vas not able to 
examine theses twai liroods for colour till they ‘were three or four 
months old, whmi tlie males were alrea,dy losing the colour on 
tlie lii'east and de\‘e1oping it on tlie back, iind the colour on the 
hack' is never more tlia.n light yellowy wliilo in the liens it is a 
niu<!h deeper brown on the breast. 

lAill was the otTsining of F/VIII 6$ and F/VIH TcT^both 
dark“Colotired liiials wiili silky plumage. As these were both 
liotero^^ygous for |)hiniage-(*olour tliere wore some piles ainong 
the olisfu'ing, the numbers being 5 coloured and 3 recessive. Of 
the latt(U‘ one died in the down stage, a;nd the other two ^vere 
liotli males whicli had brown on the breast wlien first liedgetl. 

V was thf‘ ofispri ng of F^ ’VIII 8 cf X F,, I"V' 3 J , hotli coloured. 
Only one F/X" 7 was pile, and this when first fledged had mode- 
rate lirown on tlie breast. 

Tlie hirils Ivept from F^ for lireeding again wei.‘e 

F- II 3 5 ? pdc' with muclv brown on breast. 

6 cl , colon real. 

F, III 1 & 2 9 , djirk silky. 

F;j VI 1 c? , coloured, dark. 

F/Yll 1 cl 5 eolouretl. . ■ " 

F. 'V 2 &, 4 9 , coloured, light. 

■ F,. IV" 3 $ , pihMvithArrowni on breast. 

: F„.V1, 2 9 ,nx>loured 'dark, ■ ' , 

' F./YI 3 9 y coloured 4 i gilt. '■ 

• 7 cl, pile, ■ , ; 

. 9 j colon reil lights v 

1915, " 

" III ill O' F,;, generation eleven Iiroods werC', liatcbed,,. Of Ihese 
six wewe from uiaflngs of jiilc with c<iloured, and of the chicks 
producuu] by th(?s(^ 24 were coloured and only 9 pile. Tliis is very 
far from the expectation of eqmility, a,nd the <li/I;erence is greater 
than in Ifj or F,. In sev^eral of tlie broods were small, as 
though fertility had decreased, and it is possible that more of the 
riK;essiv<\s were cither imfertilixed or died before liatching. In 
all these piles of ig, as well as in thase produced by matings of 
heterozygous coloured bir<ls together, brown colour was present 
on the breast in the first feathering, disappearing in the cocks as 
Fkoc* Zool. Soc.--^ 19I9, No. XII. 12 
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it developed ou tlie siiddle. I liav^e no rec<,)rd tiiat any genenil 
iucrea,se in tlie pigmentation was noticed, l)iit on the otiier hand 
no individuals are noted as having sliglit or very sliglit colour on 
the breast ; the records in iny notes a.re either siinjdy l}rown on 
breJist, or ln*own on breast moderate. 


The Pile Coloration in Folds. 

I think the above evidence is sidlicient to show tiiat the 
recessives from this cross of ]>lack-red with ^\^iiite Silky were not 
pure white, but developed in 6 geuerations into Pile fowls. The 
Pile, a word which is probably related to pied and magpie, is 
described by Mr. John Douglas, in Ijewis Wriglit’s ‘ Pook of 
Poultry/ 1885, as a variety of (xame-fowls. According to tlie 
description, it is wliite where a. Black-red is black : neclc and 
saddle-hackles light chestimt-reil, hack chestnut and ekiret-coloiir, 
shoulder covert ajid bow of tlie wings rich elaret-re<l, lireast white 
or laced with pale cliestnut, abdomen and tliighs wliite, tail white 
or Avitli a slight tick of bhiek on the sickles. Tliis applies to the 
cock; in tlie hen the iiead is liglit golden ehestniit, breast a 
rich chestnut right up to the throat, thiglis almost pure white, 
hackles white faced with yellow-chestnut, l>acdv creamy white 
with a shade of gold, tail white. 

The word chestnut iiere evidently means much the same colour 
as I have called brown, which on my birds m a light reddish 
lirowii. Notliing ivS said in the description about the imnmtur<3 
cocks having brown breasts, while in the adult tlie breast is white, 
but this is naturally to be expected comsidering tiiat the pile is tlie 
absence of black. In the cock of black -red fowls the breast a,nd 
tail are black : in the hen the black is chiefly on the back, iiea.d, 
and tail, and almost absent on the breast and alidomen. Before 
sexual maturity the cock in its first plmnage nafinrally resembles 
the ben. At the same time it is to lie noted that in Mr. Douglas's 
description black is not entirely a.hsent from the pile, and it was 
not entirely absent from tliose which I bred, an oeeasiana.1 black 
featlier or one partially black having been very frecjueiitly 
..observed. , 

' ' Mr. Dougla.s remarks tlmt 'Piles breed true, to colour, a,s 1 have 
shown was tlie case in my experiinent.s, biit tiiat iiow and tlieu a 
cross of the black-red is thrown in to give Iiardness of feafiher, 
after which every black-red produced from the cross sliould lie 
destroyed. This seemed to imply tiiat tlie pile was doiniiiant and 
that .wlieii they were' bred 'together after the cross they produced 
.''.dominant piles and recessive black-reds, ' As this ' was' so contrary 
to my own experiments/ 1 wrote to Mr. F. Snmlley of Pilverda.le, 
Lancashire, an experienced breeder Tof Game-fowls and wad! 
accpiaiiited with Mendelism, who very khnlly answereil my 
questions. He informed me that Pile is quite dominant to Black- 
red so far as (hime-fowls are concerned, whether the cross be 
made with the Pile male or Pile female, Mr. Hmalley also stated 
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t.liJit j'lecoFiliiig iio tlieoiy Pile first came from crossing Black-red 
wit'll wlriiicg but tlia.t sucli a. cross ca.uuot now lie made bcca.iise 
tlioias are now no pure white tJaiiio, all our wliites l>eing “sports” 
from. IVi’own-i'odSj \vlii(di bred hikr so, always breed wliitej but 
wliieli if put to any otluu’ colour wouM at once produce “colour” 
a, ml most likely ttmt colour would be Pile. 

We now to consider tlie tlieory or expla/naliion of tlie 

origin of the Pile coloration. My experiments sliow that a 
recessive pile is produced hy crossing recessive ’White Silky with 
(h)iiiinant P>lack-red, and it tlitjrefore seems probable that a 
domiiiant Pile wouhl lie produced hy cixissing dominant wliite 
Avith Black-red j or perha[)S other colour. Such crosses I liave not 
yet tried, lait liope to do so in futui*e. With regard to my 
recessive Fih^ it would seem tlia.t tlie simplest explanation is tlia,t 
segregation is not complete or perfect, but that tlie chromosomes 
of the whit e pai'ont, originally without any colonr factor, in tlie 
segregalvion of gametes in tlie lieterozygote talce Avitli tliem some 
of the substance of the colour-bearing cjironiosomes, and so cause 
tlie development of colour. It must be I'emembered that the 
Bkud'L-red itself is pied : that is to say, in tlie cocks the lilack and 
red are in separate areas, a.lmost completely exclusive of one 
{mother ; althongli in the hens these colours are more mingled, but 
with reddish brown pre [ion derating on tlie breast and abdomen. 
Tlie black segregates more completely than tlie i‘ed, Init not quite 
completely, since there are hhvcfk feathers or traces of bhick in the 
Piles. It is impossible t.o suggest that the lilack is doniinant and 
tlie re<l recessive, for in tliat ciise the would l>e black and white 
|)ied. The recfcssiva? pile then, having a certain amount of 
dominant red or reddish brown with recessive wliite, miglit he 
expected to segregate, and the effects of sucli segv'egation would 
he visible Avhen the piles were bred That such a 

segregation does not ocxair coiirpletely is sho\vn by the fact tliat 
all the ()ffs|:)ring produced Iiy pile X pile have scmie amount of 
colour, but tlie fact that tliis amount of eoloui'* varies in tlie 
individuals inay indicate tliat 'a varying degree of segregation 
occurs, {'Old probably by selective rinitirig a pure \vbite ' could be 
iigaln produced. 

: Tlie , fad*, liowever, demonstrateil in the experimen ts of Bateson 
and Prinnetlv'^^ tliat wliemthe Silkyds crossed with n certain other 
I'eeessi v,e • ■ wl i i to, com pi etely (‘.olo ured b.la.ck.-i,‘ed' , I >1 rd s ' ai‘e . prod need 
in ' just ' as crossing, of two. 'white- -races ' of Bweet ' Pea-' may 
produce 'Completely coloured -flowers,' suggests that thetorigin; of 
the. recessive- pile, in my ' ex'perimants may iw|ui'.re','a.' 'mor©''.con''i".' 
plicated exjda, nation. According to Bateson, the colonr must be 
due to two factors X and Y, and when either of these is absent 
tlie bird is wliite. In the case of the two recessive whites pro- 
ilncing colour when mated, one has one colour-factor absent, the 
other the otlier, so that when fertilization takes place the two 
factors X, Y lire both present and fully developed colour results. 
^ batei^oii, * Mendebs Friucirhi^ of Hmdity/ 1909, p. 103. 
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The iilssont fa.ctors being i‘epi*esente(l ].>y small letters, one oi the 
‘wiiite parents is X.y, the other x\. , or, r.-itlier, thescpsyinhols 
i*e|)reseiit tlie eonstitntion oF the g;im(‘tes, the fiai’ent Itirds thian- 
selves must be XXyy or nxVY." 'Die Silky in my experiment 
tlien must eontain one faetor for eoloiir and its gainei.es must bci, 
say, Xy. The Bla.ck-red, on the otlier hand, must contain l>oth 
colour-factors, and its constitution must lie XX\ and its ga.niei es 
must be XY. The then, with colour dominant will be XXTy, 
and the gametes of tliis will be XY, Xy. I'he fertilizations in F, 
will therefore lie XYXY, X YXy ami XyXy. 

The result, it will l^e seen, is much the same as if tiie colour was 
due to a. single factor, the first comliination giving pure dominants, 
the second ilominant (/.«., coloured) birds carrying recessive 
wliite, a.nd the tliird recessive white like the original Silky, 
The hypothesis of two colon r-factors ami the presence of one of 
them ill the Silky thus in no way lielps to explain tlu^ appearance 
of the pile-colour in the later generations of iny cross : whether 
there is one colour-factor or two, tlie appearance of colour in tlie 
recessive could not occur if- segregation were complete, as Memle- 
lians assume it to be. Segregation would result in the recessive 
In F., or any otlier generation Imvinga total absence of one colour- 
factor, whether X or Y, and the occurrence of tlie colour in the 
pile shows that some portion of the missing colour-factor lias 
passed from the dominant to tlie recessive — in otlier words, has 
not been corn pletel^msegregated. 

I)ifferences iit, the Colo iired J^irds, 

Although the piroduetion of the pile coloration is the’ most 
important of the results of this ci*oss wliieli 1 liave to record, I 
propose to discuss peculiarities in the heredity of other characters 
and consider lioiv far tliey depart from expeetiitioii accoriling to 
Mendelian tlieory. One of tliese consists of valuations in the 
deptlyif colour in tlie coloured dominants, d’liese I'ai'iations did 
not form a continuous Series, but divideil thernsidves iniiO two 
distinct types — a dark and a light. I riotmed this fi rst in som(‘ of 
the coloured birds of F^, where F^I (> A 8$ are noted as liaving 
'light-coloured liemls, FJt 7 as having a., lilack liead. In later 
geneFatioDS I noticeil the whole plumage of bens witli black lieml 
was dai-ker than in those with light Iiead, but I found it diflicult 
to distinguish the two types in the (x^dcs wduui ailult, tluuigh it 
was evident enough in the first mature plumage in hotli s(‘xes. 
Tn FjJX, the parents. of. whiclmvere X I, .d coloured 'x XVIII 
10 $ pile, there w-ere 5 coloured birds to one white, ami nil t.lie 
coloured vvei'e of tlie lighter type, but whetlier the male parent 
/was :Of this type was no 

1 tried to acertain wliethei* the lighter type was recessive to 
the darker. The parents of F, III were both dark silky, and of 
the 5 coloured birds in this brood two were of the darker type 
with Idndc crests, two were light, and one was intermeiliate in 
general colour, but without the black crest. Xdie parents of K, V 
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were hofJi of t!y‘ i!.i;‘li(>eoloiu*ed t.yj>e, and the hroo<l coiLsisttMl of 
6 coloui'cnl birds and one pile, ddie (> <‘olonrod were all of the 
light type, the eha.raeho* slunving in the ehieks in the down as 
well as in the inatui'e plninage. !.n hotih th(‘se lo’oods there were 
recessive |n'.l(‘s. d iir llj, I in F. V’. Therefoi’e the parents 
Biiust iniA^e })(‘en carry ing the recessive vvhit(‘ or pile, and in the 
parents of h\ IlL there was segregaJvinn not only between colour 
and i>ile, hut hetaveen liglit and <lark colour, ddie brood F, YI 
was the of%)ringw>f IJ pile arnl F, YIII 7 J dark silky/' In 
this brood ti\ere were live coloin-ed bii/ds and four pile. (3f the 
former two were aceidentally killed during my absence fi'om 
liovne, so tlia.t 1 was nimble to examine tlieir clmracters, one was 
a nmle, concerning whicli tliere is no entry in iny notes to show 
whetlier it W'as of the light or din;k ty})e, one was a. dark female 
wnth black lieadtand one was a. female of the light-coloured type. 
It is evident therefore tliat. in tliis case segregation of light and 
darlc took placa^ in the coloured male parent when mated witli 
tlie recessive pile - in otlmr words, the dark type was carrying 
the ree(*ssive liglit colour, as well as tlie reijessive pile. On tlie 
otiier Imnd, If,. Yl 1 . and F,, X are broods in which a liglit-coloured 
parent (female in one ease, male in the other) nmteil with pile 
produced only the liglit type in the coloured offspring. 

We may conclude, then, that in the dark type segregation nmy 
take place, wliile the lighter type is recessive and lireeds ti’ue. 
Whether the original bhudc-red cock of this cross was heteirwygons 
witli respect to darkness of colour, or tlie lighter type a,raseb/c 
710W from tlie daik ty[)e, is aiKither (piestioii. Mendelians would, 
of course, assume that tlie liglit tyqie was a, unit or factorwvhieh 
always existed, as they do iiot mlniit the origin of new factors, 
but their assinnption seems to ine iiii justified. The facffs as 
deserilied in my experiments may be explained on Mendelian 
|)rinci|)les by the liyjiotliesis of epistatic and hypostatic factors as 
applied liy Bateson, to the colours of niiced^h Wc^ may assume 
tint, t in the <ljirk-c<)loured type there is a factoi', I), wliich causes 
the (leveloj)iiient of the (lark (xiloinva^rnl is in the light 

type?, I'f 'we write I) foivthe factor wliicdi determines the darker 
colom* and (j for tluit which detiwmiues colour as (listingMished 
from ivlisence of 'colour, using as usual the small letters for the 
absence of t',liese factors, tlien a (lark-cidinired bird carrying' liotli 
ligbt colour and 'white (or pile) may be'rejiresented.as ■' 

;■ IklClc arid, the pile as (Idee. 

Idle gametes of the dark bi,r(1 

■ ' D'O,. dG, T)c, dc,. Avhile those of' the recessi've 'Will h'e'' all ■ dc, 
Tl'ie fertilizMions will: be/;, ^ . 


DOdc dark-coloured offspring, 

dO dev..,. V..,vv,,, 'light'! b/'u ■' 

Dcde recessive wliite or pile. 


* * MfeuderM PriBoiides of Hev^dity/ 1909, p. 78, 
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All this is, of course,' regardless of the hypothesis that the 
colour in itself is due to two sepa.rate factors, X. & Y. Idie tlurd 
of the above fertilizations implies that tlie factor ioi* darkiiess 
might he carried 1)}' the r(‘eessi\-e without tlie factor fot‘ colour. 
If so, light-coloured birds mated with pile niiglit juoduoe dark- 
coloured otfs})riiig. I ha,ve not observetl sucli cases in my r(?sults. 
On the other hand, another possibility is perhaps worth con- 
sidering — namely, that the factor determining tlie darker colour 
is only quantitatively rlifferent from that causing tlie lighter. 
The darker coloiu* maff be due to ai.i additional colour-taetor 
segregating separately. Thns, if we siilistitute Oc fcir Dd in the 
above sclieme, we shall have as tlie oftspring of a dark-coloured 
bir<i mated witli recessive, OGec, 2 Clccc, ccce — -in other words, 
dark, light, and recessive in the proportions 1, 2, 1 instead of 
1, 1, 2. 'Which of these agrees lietter with tlie actual results of 
experiment, the niimhers reared liy me were too small to decide. 


lYymeniatunh of Sldn, 

In my previous paper I descidhed the occurrence of a. certain 
amount of pigmentation in the skin and internal iiieinbranes of 
one of the birds otherwise recessive for this character- -m^aniely, 
F., II 2d. Ill subsequent generations this impurity of the 
recassives ’with respect to this character was constantly olisei'ved, 
the amount of pigmentation varying in different iniliviiltmks, in 
some cases being greater than in the F., generation. Thus, in 
F., ly 2 $ , wliicli died on October lltli wlien about 5 w’eeks old, 
the .skill of the abdomen was dark, almost black, lighter over 
sternum, dark again over crop and ventmi side of necik. There 
was a good deal of pigment round tlie eye and on lower eyelid. 
The shoulder-joint, elbow-joint, and wrist-joint appeai'ed idmost 
black on dorsal side, and tlie Ixmes of the leg and wing were 
dark. Slight pigment Avas visible in tire peritoneum oi’er the 
gizzard, biitmKme in or on the o\miy^ 

..111 F^I, of' six chicks 'five Avere recessive in''sld,nq;>igme'ntatioii 
.and' one pigmented; ■■ In 'all the recessives tliere was.iiigment in 
the .ski,n" of the ahclomen and. round the eye. and 

■P;j, iy 2',$' Avei‘6 killed in September, 1913, 'ami I ski.nned tliem 
after cutting the feathers short to'sl'iow the surface of t!',ie skii'i, 
but the dry skins noAv do not show the pigment distinctly, as it 
was in the fresh state. I noted from tlie exauiination of 
Fj iy 2 $ immediately after death the abdomen was quite 
dark, and that tlie pigment Avas not only in the skin and 
peritoneum but in the conn eidive tissue of the alidoniinal walL 
There was pigment over the gizzard, the oviduct on the left and 
the A^estigial right oviduct were conspiciioiisly black, and also the 
ureters appeared as black steaksb 

In the later generations all the recessives had pigment in the 
abdomen. It is clear that in this cha.^r^^ as in that of 
plumage- colour, pure recessives and therefore complete segrega- 
tion did not occur, and also that although individuals Amiied the 
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amoiuii:) of slvin-iHgoioiit iu soine cases increased. Ooiiversely, it 
\vas ]ioti(*ed in some casi\s tliat the jvnioiint of pigment iu 

heterozygous imiivirlmds wa-s d.imiiii,si.ied -for example, hVVll 1 g 

was pigmented like all tlie rcxst of tJia,t fu'ood, ])nt Avlien killed 
find plneked in August tlie following year the breast and back 
were scarcely <lark<:*i: t.hau in a i‘ecessivc. Ik>th tlie parents of 
F., were pigmeid:.ed, fmt if one of tlieni were a- lieterozygovis 
domina.nt, half the oflspring would also be iieterozygous, and this 
was prol>aJ>ly tlie condition tvf R VI t 1 cS • 

Slrffcl/iral (JJuiraciers. 

I'lie tliree clrtnudiers hitliei*to considered are colonr-cliaiucters 
due to [ligmeut in tlie jilmnage or in the skin a,nd connective 
tissue, I have now In-ieily to review tlie structural characters, of 
wliich there are live -muiiely, silky phnnage versus normal, coiiib, 
crest, featliering of legs, double hallux. 

In tlie ]() birds of ge^nera.tioii there were three witli silky 
plumage and seven normal, in the iirsfc lirood the numbers were 
t.wo silky to six nornnd, the proper iiroportion of one recessive to 
three (himimuit. In R,,, 23 birds altogel-her, ail were normal, 
although one parent of some of tlie In-oods was silky — tiie other 
must therefore ha ve been purt^ (hiniinant. Jii later geneiutions 
recessive silkies were again obtained. In two silkies of R^V, I 
thought the silky character was not pei'fect, tlie proximal parts 
of the large wi ng- fea.thers being a,s iu luiiaiial |)linniige, ainl only 
the ends hiose-barlied. But I was not a.ble to iimke a careful 
coiiipa.risoii witli the pure silky, so tliat I have iio distinct 
evidence of imppirfect segregation in this cliaraeter, and in any 
case it would he (lilHciilt to lie certain about a. slight degree of 
the normal chaavicter in. silky phi. ma^ 

In my previous pa|)or I suggested that tlie form of tlie 
|)ostei'ior tfiid of the rose''{.x.)mI) was connected ivitli the |)resence 
oiv.absence of tlie crest, and accordingly, tit ese two characters may 
here be considerefl, together 1 stated in the previous pJiper that 
wlieu the crest is ' present and larged the' posterior ■ end of the 
rose-cnud:> is ' truncated a'lid trilid. ' ' R,^ III I lcif seemed to con- 
tiadict ti'ii.S' rule, for it bail n rose-comb' pointed beliind together' 
with, a crest, ' 'But iu this case the crest was slight,' and the point; 
.hehitul was not so perfect as 'in' ''ea.sesii'.where' the '.crest is' absent. 
'RjI'V" ' 1 '5 ' \vrts'anotli€ir.'Simi!ar, case, '''the ,'rose-coi'nl>,l,)eing .'pointed 
I'lehiud ,a.nd . tlve/ crest ■ very,' slight. , '. In S'ubsequent. generations.' 
ma'tiy cases occurred iir wlrich,' the. crest'" was.' abseU't,' a.nd„„,th'©s 0 ' 
must, of course, 1)6 regarded as pure rccessives. 

But the crest, when present, sliowed great variation in size 
a, lid development, noted by me as very slight, moilerate, and full. 
It may be assumed by Mendelians that the fall crests are pure 
domimiuts and the lower degrees are variations in heterozygotes. 
I was unable to investigate this by breeding specially the indi- 
viduals with ininiinmn amount of crest, either with one another 
or with ihoseyvithout crest (recessives). The great variation in 
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size of crest is, liowever, m. fact wurtii reconlhig, aid is {iiiythiug 
luit simple domiiRiuce in the Iceterozygote. Tlie single (*oml)s 1 
obtained ap|,>e}\red to be pure recessives, but there wei/e se:ireely 
any singles iii tlie later geueratious. 

Siiiiilar remarks apply ■ to leg-featheriug. Thei’e are iiuiiiy 
cases of total al:)seiice, and these may be regarded as pure 
recessices. But, aguiti, there are individual vailaiious, such as 
very slight, sligiit, moderate, and complete. Tliere are also three 
cases, F” I 5 F, 111 2 $ , aaid .11 IV 1 cS , iu which tliere was only 
a,u iniiiiibesimal trace of feallieriiig on tlie legs. Tire parents oi 
the last botli had “clean legs, Le. no leg-featliering at all, and 
all the others of F. lY were (.iestitule of featliers on the legs. 
Tlie case is interesting as showing tliat a very minute degree 
of a. dominanti cLniracter may ap)[>ea/r iu the otlspring of two 
.reeessives. In previous e,xj)eriuients with Japanese Long-tailecl 
fowls I noticed a similar minute trace of featliei’s iu chiidcs of 
this l>reed, which normally lias no feathers on the legs. These 
facts tend to support the view that niimite degrees of a, cliaraeter 
may occur in individuals which are not hetei'ozygous, and that 
siicii a, cliaraeter as complete leg-feathering is not necessa rily a,u 
indivisilde unit. 

The irregu lari ty of dominance in the double hallux Mas 
mentioned in iny previous paper. The later generations show 
that . the heredity of this character is so irregular tliat it is 
impossible to distinguish the recessive from tlie heterozygote. 
The parents of FI, III, for example, botli had normal toes on liotli 
feet, and of the eleven chicks ten ha,d normal toes and one liad 
the double hallux on both feet. It is evident tliat one or lioth of 
the parents was hetei'ozygous for this character witli the normal 
character dominant. If the chick witli donble hallux is a 
recessive, botli of the parents must have lieen heterozygous, a,ud 
in that cUvSe tlie numlier of reeessi\a3s should have been I, : 3 
instead of 1 : Ih. 

The parent of Fjl and of F^llall Imd aonnal toes, yet in the 
former brood two out of six had the doulile hallux, in the latter 
all seven had 11 or 111 al toes. The female parent of F, VI Imd a 
double hallux on botli feet, the male parent hat 1 norinal toes, ain! 
six of the seven surviving chicks iuul a douldo ludhix on lioth 
feet,' but ill one of them, the 'hallux, was oidywsh^ghtly (:!lcift,au,ni 
in the 7th tlie hallux vvas doid)le only on the left feot. This 
case would agree with tlieory if tlie (louhle liallux in the one 
pa.rent.'\vas' a.pure dominant and tlie normal I'eet in . tlur oiheil 
'pure recessive. ; Iii other case's' ibis impossihle tO' tell whetlier a 
noianal is pa reces.sive or hetex'ozygous. In .s(n*era.] casiss Iioth 
';';parents' vutlr normaFto'es • give; xdiicks all iiorinaI,''c.y,,hF/V'III,': 

p Y ^ p Y, F,. .XI ; yet F- III, 'tlie parents of ' w'hieli were both 
from Fj, VILL produced three chicks with normal toes to four with 
the double hallux. It W'ould seem not merely that the normal 
may be dominant, but that segregation sometimes* occurs and 
sometimes does not. 
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llotli Nos. 1 & 3 were mules and on Hept. 30 slnnved a liand of ligiit tawn colour across tiie Jtack. f7'?c P, Z. S. 1913. 
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202 ' EESULTS OF A MBNDELIAK ON FOWIS» 

EXPLANATION OF PLATE I. 

Fig, 1.' Ventral sii|'facec)f hm\ produced from erosK between sillcy lieu aiul f)laclv-rf!<! 

Bankim ' eocl'j s'howiiig ** pile coloratioiu The dorHal surface k wliite 
without any of the reddisli bitiwu colour, Tlie lien representef! w;w 
Ws II 3 in the record of the pedigree, i. e,, u hen of the second hwod of 
the 5th generation. It was killed Dee. 12, 1915, when 1 year and 8 itionfchH 
old. 

Fig, 3, Dorsal surface of cock from the same cross, showing the col oration 

in the male. The colour is very slight compared with that of the female, 
, and consists of a slight yellow tinge across the loins and on the upper 
wing-coverfcs. The rast of the body is pure wliite. The Hpecimen was 
Ffi V 1 in the iwidigree, i. c., a cock of the fifth hrood of tlie 6th genera- 
tion, It was killed on Dec. 31 , 1915 , wheai 7 months old. 




P. Z. S. 1919. LANDER. PI. |. 
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^PMo. 1). 

POSTERIOR PORTION OF TONGUE OF TAKIN (nat. size). 



' CIN.rilE A'NfATOMV; OF THiO TAKIN. ' ' ' "SO:] 

K'l. 'Hoirie lAiiiits in iho Anatomy of tho Tiikiii {Budort^iii 
td.rholor whiiei), Jkisecl oir the exaiiiInati,or! of a 
siH'a‘iineri in ilse 'Uanien.s of the Zoological Boeiciy ol* 
lioinloin By 'Kathivkicn F. LandfEj BifSe.,, 

F.Z.S* (Morn Acting Prosector to the Society). 

1 Mj».v ni, 1010 ; Aluy 27, lOlO.] 

{PlaJ4^ j .^arul 1Vxt»figruvs 

Tiio aniinal in <|uo.stiou was a ina.le frinii Nortih-w(3st ihnitan, 
which wa.H presiaitch to the Zoological Society of Loiitloii on 
Jiine 22iHh IhthJ, ninl diet! in the Ganlen.s on BTn.y 7tfi, 1918, 
IJiihn’tiinat.tdy sit tliat time it was inipossible for any full 
exaanination of the ana.toniy to lie inado ; a-, few notes were, taken 
of the parts too huge for p'resersnM.tion juul seine of the Binaller 
orgiins were preserved in fonnaiin. 9dHwa<:wHirit;. here given 'is,: 
idierefore, veiy i:nconiplete, hnt niny sei’vc for cornpariso:ii' 'wheii 
next a. 'I.Vtkin is 'availaldi^ for exaini-natvioin ■ 

l.Iodgson, when giving the lirst description <>f 'this' irnin'ml, '■ 
conshleretl tlm.ti its n(,‘a.rc*,st 'allinity \vas..witli dditr (Inns,, but that; 
it would jirobably be phu^e«l between the (Iniis a-nd ,]\fusk„()xen' in. 
th cla.SMi(i<rat<.)i;y, scl unne, 'Bfaisch'ie created thc^ group 
.fo,r [Ihiilonkm and Orihm 'as -a. result of exaiiiiiuition of' ' tlie 
e,xternal' clui:r’a,.el,ers, 'sknll fuul ..motaearpus, and' these two nniumis 
luivo' usually .been rega-rded. '.as closely ■allied. ,■ Dr, OhalnierS'' 
M ib‘,Iu?li ha,s pointed, out that tiny have in common tlie cmrious 
formation of the iuis(>“fmiit}d sutiire in them a. triangular 
protmss of iiie frontal fits deoply lietwoen the triangular ]>roxima,l 
emhs of the nasal liones, whereas in tlie inajorify of Jium inants 
the nasal bou(‘-s pi'oject into f.he frontal area without divarication. 

d'he, Dora! a.nd Herow {Xemorhmiits (/oral and (lupricorniH 
hnhalurtm) have also hiMurgronfied with the Chamois {Rvprimpra 
(,r((gar) and IhKiky- Mountain {lleq^hmeror ‘ouoftaiiaii) to form 
the Bupricaprine Mention of tins Ikividie, ami in some of tlu^ skull 
cha.ra.<‘ttM’s the Chiral itp^iroaehos the Ta.kin a,s miudi nsanytidng. 

So far as I am awaro no account has yet lu'on given of the 
anat-omy of the soft parts of the Rupricaprine section. Various 
a.na,tomists hawe published amnints of the anatomy of the other 
Mugnla.ta with vvldcb Jhidorom hm at one time or another been 
(‘oni pared. In particular, the papers byLonnhcig on DtaVaxs* and 
V(aut.o(‘h(aks have been consulted for comparative purjxises. 

(h‘scribe<l in this paper, both before and after death. In order to 
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upper lip ns a narrow mesial ly grooved strip, wliieli is longer tliaii 
in Nmincrrhcdiis owing to tiie greater depth, of the ii|,)p<3,r lip. 
Late.r*ally an area of naked skin, nar,j\>wer ti\au in Nivinirrltedns^ 
is contiiined wil;h. a bold curve btnieath tlie wi(h.5ly ex},)andtn,| 
nostrils, and curving round their posteiior extreinii'iies pn.sses into 
the dorsal portion of the rliiiiarium, which is imicli shorter from 
]:)efo.i'e l:)ackwards tlian in NcGmorlteduSj being coiisifle'nxbly more 
overgrown with hair, 

‘^The fiiet resemble in essential particulars tliose of the dried 
example figured and described in 1910, orxcept tliat on the fore 
foot there is no trace of the transveivse ridge of integunient just 
where tlie liair of the pastern ceases in tlie iirfceruiigvial space. 
Tiiere is no trace of definite pedal ghnid, althougli the hair af:i tlie 
bottom of tlie interdigital depression in front is stuck togetlier 
with secretion indicating activity of tlie skin at tha.t spot. Tlie 
hind foot is like the fore foot. 

‘^Tiiere is no tvme. oi ‘preorhitcd gland ov ingtiinfd glands ii\ 
tlie ordinary sense of that term ; but tlie two infuiinue on each 
side, set as far out from the middle line as tlie outer edge of the 
scrotum, ai?e close togetlier, one in front of the other, in the centre 
of a distinct swelling like a small udder. When tlie skin is cut 
away, tliis sw^elling is seen to be caused by a blackisli gla.rnhda.r 
mass like a small bunch of grapes, and blacddsh secretion could 
be squeezed through a single pore on the posterior teat witii the 
use of considerable pressure; This unusual condition of the 
mammary gland in the male is worth putting on record, althougli, 
pending the examination of other specimens of Ikdorms, it must 
be regarded, I think, as pathological in one individiml 

“ The lyenis is provided with a pendulous prepuce, tliree inches 
long, rising from the abdomen six inches in front of tlie scrotum. 
Just within the orifice of the prepuce the skin is liighlyglandular 
and overgrown with long hairs, which protrude from tlie a pert lire 
to' form a tuft three or four inches long. The ghns pmvk is 
apically attenuated and provided witli a straight, niodorutely 
stout,,': urethral prolongation projecting some little way lieyoml 
the' tip; of ..the glans. Except for 'tlie gn:'eater elongation oi* tlie 
free. portion .of the urethral canal, The, glans penis is very like that 
' Qt MmniOThedimd ' 

Mr. Poeock points out that some inarked (lidoreucos maybe 
found in these respecks between Budmr.m and Qvlhaii, jiindicukrlv 
in the strong development of the rhinariuni in tlie former and 
its gimt reduction in the latter, and in the prolongation of the 
nrethral canal beyond an attenuated ghins in i,ho penis of the 
Tiikin, while in the Musk-ox the canal is not produced beyond 
the glans, which is blunt at its end. : ' 

In the pre.sence of a preorbital gland and haiiH between the 
hoofs Ovibos diflers fi-om Biidoroas, as also in the arrangement 
y the four mammm, the absence of a protruding tuft of hairs 
from the prepuce, and the presence of longitudinal ridges in its 

..■'Ciivitt'; '.v f ■ 
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Tlio ioiiffHi} of iliFs ’rjtkin isioa^-iures 270 rnro. in lenixi-k, and in 
fr(>iit:.j W'lini'n it is UfomOIv rouiitli.H!, \M) mm. in lircjnll-li, narrowing 
to 50 mirn in t>!io .miO'llo a.nti nxpjun.liug again |KKs!xMa5:a'ly to a 
witltb rif l,};i mm, its dinMmsions'tJms ao)‘ri*s|KmO almost exactly 
witii tlmse? «>! tim inlult malr; iVi.n,sk‘*ox ib’scril'Ha! l»y .LiJiniljerg* 
100 imn. from the a.ni.orior OorOoi* is a trausv(a‘se tlepresHionj 
sliglstly coii\-'f*x a.iif,*in,o:rh'% IxiOnml. whicin llie icn.igiio sliows' tLe 
usual <*.onv<';xit.y of tlm |K.».sl.orior pa.rt of l.lris orga.n. Tlie 'position 
of 't.lje tra-iisve:rso groovoj moi'-o tlairt lia.|i: wa^y laiek on tlrn'tongue 
siii’fjieo, is ih imiist in w'hicl) tlte 'Jaikin diilers from, tlie Mnsk-ox, 
agreeing wii-h 'the linn. 

On tin^ anterior Hal. |Hnl.ion fnifonn aval fungiform papillje are 
fonmL ex.tii*m! r.n't, to the rimlei' su.rfa.(‘e for Ji distance of 

5 mm. Ijiick from the ti}), Imt over tlio latent! iKird nr, 40 nni^ 
back, tliej cov^er 15 mm. of t}u'‘ lower asjtect. In tlii.s respect 
Ihulorem rcscaiiijhvs tl;m .M'nsk-nx,' Onu,- Keindeer, Sheep, and 
Ooat, Inrt (liilers from Ihh\ As 'in Ovibas and Connochmtm^ 
ftingiform {irt? \a'>ry 'nnmei.Tm.s o'n the tinder surface, 

4,’iie filifoi'm a.re small arnl flat, in the centre, only just 

distingiiisha.bie t.o the nake<l eye a,nd ViUy (dosely set. Towards 
the sitles tliey l'»ecome more .filiform and rather less ik.ittened, irrtil 
tlie same proc^ess of alfioratitm in form takes pktce from before 
liack wards, tlioso at the sides liei'ng always more illiform tluin the 
cent'ral ones aif tim same transverse level. 

, BO nun. from, tlio tip thirlaternl pa^rillavaro distiiictly elonga.ted,, 
tapining atai j;eeiirve»,l, a. siinikir 'elongation of 'tlie ce.ntra’l ones 
being fotind 40 nun. fnrtlier back.. "In the^ tavins'vorso grotive tlie 
papi'llio are 2 mm. in kngtii, and 1 mm, broad'at tlie base, tapeiing 
to a fine point. In t'.lie greater narrowness a.-,rn''l |)ointednesS' of 
the filiform [lapillm the Takin is more. like Aess* tlian, Dim, Oviboif, 
or Antil(rp(i errrieupm^ 

The fungiform pnpilte aix) ■sma.lland'..smttered in tlie aiiteriox' 
central region; they have to be -looked for here, while on the 
sidtsH and sOi the tip flmy are the most notieeablG strnctnres on 
t.he tongue surface and are set about 3 mm, apart. In the 
miihlle, of i.he tongue they become more prominent, but there are 
not many in tho TOgicm J^^ing' bcitw'ean thiwgrcm've- and - a line 
7 mm. from the a. ntcndor border, , 'At the sides'aiid;-haek' of ■ tin 
liimtral rc’gion Ihesi^ papillarare aiioutV'l a inil'ii'rrietixm,ii diaine-te^^^ 
Around the groove they, -are more- n -uni crons ' and measure 1 inim 
across, .1 n /k.v, Omsi IkpY^miil Oapreolns fungiform papilhe arc 
entirely absent on tlie central part of the anterior half of the 
tongite, I'he prcHcnce of small scattered fungiform papilla^ in 
this region is idiaracteristic of Ovibofi, (Joumch&ies^ and .'IkmuifeT, 

In t.im posterior part of the tongue behind tlie sulcus the 
filiform ])a pill'll are long and recurved in the central region, 
becoming gradually shorter, thinner, and more haiidike laterally 
until on the lateral margin they are merely raised dots. 
Proceeding backwards the same tmmaition takes place, Jmt rather 
more va.pi<l]y. The fungiform papilla increase in size as they 
pass backwards, becoming 2 mnn in diameter at tlio back. 
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A central strip, 10 nmn in liroadtli, is sharply 
from tlie rest of tiiis part by being entiia^ly devoid ot iiingiiorm 
papilhe, and by the ehara.cter of the iiliform pa|,)ill;n. It ^ gives 
the impression of being bordered liy an irregular row of f ungiiorins. 
Idle filiform papillje only maintain tbeir long pointed c.h},iracter 
for a distance of about 20 nun. back from the tr;ui.sverse groove, 
becoming progressively smaller and more seale-lilve for a further 
35 mm. back. Beliind this point tliey again increase in size, but 
retain their scale-like form ; some are as large as 3 mm. in 
diameter, and in form tliey .are either circular or very sliglitly 
|)ointed ; tiiey are very ha,rd a.n.d horny. At tlie lateral nmrgins 
of the strip these pass rather abruptly into the long |){)inted form 
typical of the rest of the central region of the posterior half of 
tiie tongue. (f7/'. Plate 1.) 

The well-defined central strip of Bndoreas is not desci'ihed for 
an V other aninml, but in Bang ifor and Oapreolns tlie centre of 
Idle hack of the tongue is said to be <1estitnte of fungiform papilhr. 
In Omhos only the anterior one-third of this (‘.entiid region is 
<1 avoid of fungiform papilUn. This part of the tongue seems to 
1)0 more like that of Boh than is tlie tongue of tlie Musk ox. 

Papillfe are present on tlie lateral aspect of i/lie posterioi* part 
of the tongue in its anterior half, i, e,, as fai* liack as the I’ow of 
cireii in vallate pa pillan Pa.pilhe a;re stated to lie present on the 
lateral aspect of this part in tlie Musk-ox and some of the 
G^?r^ddag but not in or 

it is in some cases very difliciilt to determine wbetlier a given 
papilla on the back of tlie tongue is of tlie fvingifoiin or of tlie 
circiim vallate viuiety, as Ldniibeig fouml in Iladofpm saUiana, 
Gounting tlie doubtful ones as ca’rcunivallate tliere are twenty- 
tliree of tiiese^ on tlie left side and twenty on tlie idglit, arriuiged 
in four irregular rows. The fourth or outermost I'ow appears 
only at the anterior eml of tlie group. About fourteen of tlieso 
are almost certainly circimi vallate, and the niiniber is tlins 
eomparalile with tliat found in Boa (10- 17) and Ovihos (12 15), 
but if the greater number be counted tlie Takin approadn^s ilm 
.Slie.ep (lB-24), (lf)“-17),,oi‘ Con7ioeJmfk8.(2(}) in this i'(‘spi‘ctu 

Tlie presence of four rows brings Bmkn^eas into line with the 
Sheep ; OvihoHj ConnochwteSj Bo,% and. Marif'^er pi’esent^ only .two 
,, rows.. The,, grouping into rows is, 'however, very ill-dehned in the 
' Takin, and. me papilke are very varialilo in sizer They form t lie 
iisual T- shape, the arms of the Y reaching forwards to a |M>iut 
about half-way back along the posterior portion of the tongue. 

Along the side of tlie 'attached portion' of the organ .inms 'a low 
f ol d of m neons . membrane , . .extendi'ng forward s ■ tO' : a d i stance, "of 
80 mm, from the tip. It bears sevex'al long pointed denticulations, 
which look upwards and backwards. 

The hyoid bone is well-developed. The body is srjiiare, 30 nun. 
in size, bearing a small ridge on its anterior surface. The distance 
between the facets for the oex^atohyals is SO mm. The thyrohyal 
is 70 mm. in length and rnps horizontally outwards to meet 

* Kofe Tfoi* tlie of this deacrirfcioa tlie laryiw is regardacl m hoiug* 

vertical iu it» long axis, as wheii th® of the anuiial is held high, and m flguTCcL 
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sii|wn'or mmn of r,arf.i!}i.go. The ceratoliyal is 

40 iiiiri, ainl runs forwiirhK, ouUvardHj am] upwards to 

artiei!l,n.t:.e, th,o epiisynl, 25 irniit. In length. This runs 

b{i.<diWi'i!‘<ls, nfnv'Jirds, and oniwai-tls suid hejirs the stylohysil, 
'which passes latcdc, wards'^ otitw^tnls, and very slightly iiinvjirdfl for' 


Text- figure L 



Latenil Aspect of Hyoid and Larynx of Talcin. 


100 non. before bifurcating widely into two terminal processes. 
1'he superior of these continitas? on the curve of tbo bone and 
mids bluntly truncated ; the inferior is short and bluntly rounded 
and projects slightly' forwards- 

The bone is’t!mi'>ery lik©; that of Bm, except for tlie 
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preponderance of tlie ceratohya,.! ovei'* tlie epiliyal in length* 
The hyoid of Ooibos is not described by Lonnberg. 

The larynx, like that of the Musk-ox, is very elongated, owing 
to the expaosioii of the thyroid cartilage. ^Its niaxiiniiin length, 
is 200 mm. and its inaxiraiim transverse vertical diainetei* 105 iniiu 
Tile expansion consists of a hollowing out and backwjird exteiisio,n 
of the anterior part of the thyroid cartilage, wliicdi measures 
180 mm. along its convexity, while the posterior border, from 
superior to inferior cornu, is only 60 mm. long. The amount of 
extension may be judged from the fact that the distance between 
the lowest (i.e., most posterior) point of tlie thyroid to the 
insertion of the posterior cornu is 105 mm., wiiile from the same 
point to the antero-iiiFerior surface on a vei-tical plane is 70 mm. 

The superior eoniu is 25 mm. in length, and runs obliquely 
upwards ami Ixtck wards, thus presenting an intermediate 
condition lietween the superior cornu of Ovlhos, wlsich |>asses 
nearly vertically upwards at right angles to the long axis of tlie 
larynx, and that of Bos or (.<apra, which runs parallel with Unit 
a.xis. (Text-fig. 1.) 


Text-figure 2. 



It is thus clear that the expansion of the iliyroid cari.ilnge 
met witli in the ■ Musk-ox, ami ■approaclied in the 'la,,ry,i,ix of tlie 
Blackbuck and Saiga,' is carried very nuich furtlmr 'i'O tlie I,.^akin. 
In' the' latter the bnlbous’ extremity of tlie expansion is carri.ed 
back far beyond ; tlie tip of tlie posterior cornu. Jxi ' Omhos 't!,ie 
.extremity is' 0,11 , a level with the tip ; of the coiiiu ivnd the 
cartilage on Tlie whole ,has ,a scpxarisli appearance,;' ixi Bwlorms 
itds about, three times as long'- as'' broad. ' . In'„(7apra, (/crw-^rj'and 
Capreolm the length of the dorsal part of tlie cricoid is greater 
than the hmgth of the thyroid ; in tlie cricoid length is 

72 per cent, of the thyroid length ; in Vonnochmlos BO per cent. ; 
in Bos they are about ocpial, but in the T\ikiu the percentngo is 
only 33. 

The iiifei-ior cornu of the thyroid in Ihuloreas is very much 
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slsortfvr JUiO li'ss eui’VtHi iluvn in Chnhos; it ineasnres 50 nira, and 
is only sHglitly arcliocL 

ie criijoid of tfhe naua! form ; tlie expanded posterior plate 
is (}() intii. in dof'dih and 55 iniu, across. It presents a, median 
■|:)oster],or Iceol nearly 10 inin. in 'height. Owing to the extension 
of tlie anterior pa.rt of i.he idiyruid tlie ling is very olditpiely 
slc)|">e("d tlic'^ anterior part lying at a 'lower level tliaii the lowest 
piirt of tile post.erior part^ {'rext-lig, 1.) 

The arytenoids are massive, 85 inm. in total length. Hie free 
a.pex is expanded into a thin, curved, and fenestrated plate. The 
vocal process is a. ronnded kuob-lik'e eminence. The muscular 
pi'o(^6>s.s is a long stont bar ext<onding downwards and forwurds 
for 40 ninn from the liody. It is thus only 5 nan. shorter tlian 
the exjraahrl free portion. (I’oxt-fig. 2.) 

1\>xtdlgin'6 *]. 



(0 


to Aiitrvim* AHprct of Liuig«. Pd Tmnsvin'sirWtHtknMn' Iriirfeni, 

, .The ■ epiglottis is.hlimtly rounded at, 'the apex, ^50x35 mm,"' 
in size. ,OnIy aho:t'it'onB'4ia’lf of it isiree. The siirfaco^ is pitt.ed. 
'It is tlierefore similar to the ep'iglotti.S' of the Gnu a.nd Musk-ox.',,' 
Hie tracheal rings are irregularly imbricate. Their^ posterior 
ends ai*B separatoil by a distance of 30 mm. and tliero is tiuis no 
posterior keel, in contrast to the trachea of Bos and Connochmies. 
There a, re 15 rings above the eparterial bronchus and tlien 
4 succeeding ones before the bifurcation. The absence of keel 
givos the tinclioa of Btdorcm a resemblance to that of Omhos, 
hut there is no dorso-vontral flattening. The cuds of the rings 
in Bmlomm project doimlly, whereas those of (hlhos appear to 
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bend over, the fcermiiiations facing each otliei*. The shape of the 
ce.vity is practically circular in the former animal a.iid oval or 
kidney-shaped in the latter. (Text-, fig. 3 b.) 

The hmgs are pyramidal in shape. The left lung shows ixo 
fissures whatever ; the right lung has a well-marked upper lol:>e5 
very much smaller than the lower, but the fissure marking this 
off is incomplete at the upper border. (Text-fig. 3 a.) 

There is a well-developed azygos lobe, measuring 130 x 80 mm. 

The left lung of Oi^ihos is described as re.markable among tlie 
Ruminants for its simplicity, the upper lobe sitting with a broad 
base on the lower; the left lung of Bitdorcas is still more 
strikingly simple. The right lung is also markedly more simple 
than ill other Ruminants. 

Alimentary System. 

Tlie pcmnch consists of the usual two unequal sacs, lined liy a, 
mucous membi'aiie presenting flattened, tongue-shaped pa.pilla), 
whose maximum length is 15 mm. and breadth 4 mm. These 
gradually become confluent, presenting a moss-like surface, and 
run into a reticulum, the cells of which measure about 20 mm. 
in diameter and are bounded by walls as high as 4 mm. or 5 mm. 
Secondary and tertiary ridges are also present. 

The paunch is thus vei-y like that of Ovihos and distinctly 
difierent from that of OonnoGhcetes, in whicli the papilhe are 
conical with blunt ends and there is a sharp dividing line between 
paunch and reticulum ; the sacs of the paunch also are subequal 
in size in Oonnochades, 

Sixty-one folds may be counted in the psalterium ; many of 
them are mere ridges; twenty-one of them form high folds. 
This is the same number as that named by Lonnberg for Ovihos, 

In tlie aboinasum seventeen folds were found, the uaiimal tluis 
agreeing roughly with Bos (14-16) and jiniihpe cvrvicapra (19), 
but having more folds than 0ms or Copra (13-10) or 
(12-13), and fewer tJian 

The small intestine measures 103 ft. in length, the large gut 
38: ft.', while the ciecum measures 2' ft. 3 ins. The colon is of a 
perfectly .simple tubular' typo, witli a uniforni , inuscvilar coat,, no 
sacculations and no appendices epiploices. 

^^ 'The. small intestine .is -thus 2*7 times 'the large in length, a 
figure exactly coiT6Sponding"to 'that given for 'the Blackbuck,'aud 
com;^rable with tliat of, Ovihos (2*6) and various, antelopes '(2*3 
to 2*7), In Ovis and Capra the small intestine is fully three 
times as long as the' large, and in the figure is nearer 

four, as it is in 

Unfortunately no observations could be made on the grouping 
of the intestinal loops. 

The liver is divided into right and left lobes, the foinner 
occupying three-fourths of the whole area of the anterior surface. 
This lobe is squarish in shape, with roitnded (corners, and is 
13 inehos in breadth, while the oval left lobe moasuros 3 inches. 
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Thene propodvions present n, ina,rked contrast to tliose of Omhos, 
in which iJie .n’glit and left lobes are almost equal in size. In 
Ihs find Oris the riglit lobe is somewhat larger than tlie left, 
(l^ext-lig. 4 a.) 

Text-figure 4, 




The Spigelian lobe is practically nndifferentiatec!. as in 
Gomioclueles ' it can be distinguished in the livers of the other 
animals mentioned for comparison. 

The lobus candatus is club-shaped, with its narrow^ end 
reaching out to the riglit margin. 

14ie quadrate lobe is square in shape, inches in breadth 
(text“fig. 4 h), 

4110 gall-bladder is definitely bilocular and lies in the fossa 
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between the qnadrate and right lateral lobes, ext^aidiiig for .s<nue 
distance below the inferior nia.rgirK Tlie biie-diiet is liighly 
valved, Tlie gall-bladder tlnis seems distinctly (liifcreat in form 
from tliat of Ovibos; it is also situated ratlier nearer to tlie right 
margin tha.n in tl;ie Musk-ox. On the whole it is more likei tiuit 
of Bos or (Jomiochcetes. 

The testis is oval, or, with the epididymis, spindle-sliaped. 
The total length of the testicle is 85 mm., of which 21 mm« 
represents globus minor and 8 mm. globus major. The width is 
40 mm. and thickness 30 mm. The head of tlie epididymis 
enwraps the anterior free border of the ghiiid for tlie upper half 
of its length. It is only connected with the tunica, albuginea of 
tlie testis around its periphery; the rest of tlie exfianded head 
can be separated from the testis by tearing the lax areolai; tissue 
between tbein. The organ is enclosed in a tliick tunica vaginalis 


Text “figure 5. 



of the usual type, relleeted on to the epididymis a.loi}g tlie whole 
length of its head and body. The glolai.s minor forms a free 
bulbous projection, 20 mm." in breadtb, 15 mm. in deptli and 
thickness. Tlie epididymis (in formalin) is sribiiompink In colour, 
marked by numerous very tortuous superficial veins, Tim tuni<*a 
albugiima is bluish white ; the gland shells out of this capsule 
'witirtlre greatest ,eaBe,d-iei,ng' sepa-rated irom it hy a nuniber of 
large' tortuous veins which, run mainly in 'a longitiKliinil direction, 
and; .make ^marked; grooves on the .surface of 'tlie soft brown testis. 
■/The gland and ca'psule are only connected, hy (v very. .small strax,id 
at the upper pole. (Text-fig. 5.) 

The vus ileferens ascends beside the body of the opididyniis, 
accompanied by two large veins. Above the caput it is joined 
by a large pampiniform plexus, forming a spermatic cord 17 mm. 
,111 thickness. :,^ ■■,.' ■ 
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IMie is 119 iniiu in total length, of which 104 mm. 

reprcwiSit length of the oerelnul hemisplieros. Its l}rea(lth 
is V)i, inn'K, svrnl hdgiit 58 nim. It is thus distinctly small when 
com|'«y‘c(l wills the siV.e of the aniinah 

Ihe olfnetory Inslhs are not present, and there is a wide saw- 
cut across the froniail region ; otherwise it is iij excellent 
contiii.ioiu I.t has hmm prcsservM.'Ml in formalin for twelve months. 


Textdigm’e (h 



A.lhS.Kr. Anterior Perforateil Spot. 0,lSr.!s=0ptie. Nerve* 



Thp, optic lobes are ' completely concealed and the .projecting 
oc(*-ipital poles of the hemi8})liere rest on the anterior aspect of 
the cerebeiluin, wliicb is sloped to receive them. 

I^he hemispheres are well Assured, the sidci being deep and 
comp1i(^ated a,nd rdmost all of them having numerous bidden sulci 
on their walls which run from the surface perpendicularly inwiuds 
to the floor of the main fissum ' 
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The pseudo- Sylvian ” .fissure extends on tlie lateral ^ispeet for 
a distance of 30 mnu It is 16 mm. deep on tlm inf ero- lateral 
margin and conceals a good deal of operculated cortex iiiarktHl hy 
hidden perpendicular sulci, converging towards a central poiiit 
near the highest pa,rt of the fissure, 8 mm. and 15 miiu from its 
upper extremity the fissure gives ofi' small bninches which run 
backwards and forwards respectivel}^ 

The two termmal sulci are deep and well-marked. Tlse 
anterior one commences on the inferior aspect of the fi-ontal pole 
and runs downwards and backwards foi* 15 nini. and tlien turns 
backwards to pursue a course parallel with the rlnnal fissure, i t 
is 5 mm. deep. Tlie posterior terminal sulcus is only 15 mrn. long. 
Between these a-nd the rliinal fissure is a gyrus of 5 mm. breadth. 

The notch on the rhinal fissure, said to represent tlie feline 
“ pseudo Sylvian,'^ lies 6 mm, behind tlie continence of the 
anterior and posterior terminal sulci and is 10 mm. long. 

There is a typical Ungulate suprasylvian arch, 16 mm. deep, 
with a horizontal ramus 30 mm. long and vertical rami 13 mm. 
in length. The gyrus surrounding the Bylvian ” fissure is in 
most places over 12 mm. in width, but tlie teimination of tlm 
fissure reduces it to 5 mm. 

The posterior branch runs back to the occipital pole. It is 
prolonged forwards beyond the posterior vertical limb of the 
siiprasylvian, reaching to within 5 mm. of the “ Sylvia.n” fissure, 
A shallow groove passes over the intervening gyrus, ccjiinecflng 
the two sulci. 

The sulcus oUiqivm of Boll is represented by a tiira,diate sulcus 
of which one branch runs forwTirds 15 mm. above tlie rhinal 
fissure to a distance of 7 ram. from the ‘‘Sylvian”; another 
upwards to 7 mm. from the posterior bra.nch of the suprasylvian ; 
while the third passes backwards and downwards to a |)oint 
5 mm. from the hind end of the rhinal on tlie inferior aspccti. 
Also belonging to this coniplex is a small isolated sulcus, 7mm. 
long, lying between the anterior rain us of the trlradia,te and the 
forward prolongation of the posterior bramh of the saifirasyh iiuu 
A small curved 8 mm. long, lies between 

the ‘‘Sylvian” and siiprasylvian. 

■ The sulcus is '22 mm. long and lies in .the usual 
position round the end of the anterior vertical limb of tlie 
.siiprasylvian , sulcii&‘. Its , extremities liotli curve, upwards.' ' A.. 
;gyruS ';Of 4 mm. width separates 'the^ two' sulci, h Its accessory 
sulcus appears to be absent, ' ' 

' Tbe orUtal mhm commences,. on, the 'tipper aspect ,of „tlie f;roi',ital 
;poie, the supero-mesial margin. ,' it first forms ui 

curve, convex laterally, and then turns over tlie antei-ior margin 
and runs backwards to join the anterior terminal suIcub at its 
angle. The curved part is wide, but rather shallow, presenting 
a trench-like appearance; the hinder part is 10 mm. deep. A, 
short cross-branch connects it with tbe front end of the rlunal. 

From the junction of the anterior vertical and horizontal limbs 
of the suprasylvian awelhmai'ked tramverse fissure runs straight 
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up to tl:io Siipero-inesial margin. Into this, half way up, runs 
tlio ctwmud, whieJ) passes straight backwards from the tip of the 
froniiiil I'H'dr*, a di8t.ancc of 45 mm. 

Tlio (nimrijie, r/jfermtory, and cruciate sulci form omr 
continuous furrow, cutting tlie supero-mesial margin 40 mm, 
iieiiind tihe frontal pole a.nd running dtiwnwards am;! forwards on 
tlie hiteral aspecl;^ for 16 mrn. Its end is separated from the 
coronal sulcus by a gyrus of 5 mm. lireadth. 

dh-ie. lateral sulcuB stjirta 5 mm. behiml the transverse sulcus as 
a short straight sulcus, 15 mm. long. Tlie hinder end of this is 
enihraced l>y the wi<lely bifurcated, anterior end of another longi- 
tudinal sulcus which purs!.ites an undulating course backwards for 
40 iurm, ending by Idfurcating widely 9 ,inm. in front of tlie 
occipital pole. Tliis gives olF four short branches in its anterioi’ 


Text-figure 7, 



] lioptogmrlr outlhaM)f MoaiabAKpect of Bra 
H.C.Q* Qitajirigoiainum. ,(').C,= Optic Chiasma. 


half, two'; up, and two, down. The latter 'reaclr to 'withim S' ninu 
of felie suprasylvianj elsewhtn‘e the' gyrus sepaaati'ng the two' sulci' 
is',1'3' mm. broach ' The lateral. sulcus, , as in most Ungulata,,'' is 
obli(|uely |)Iaced, 'so that . ii'. apprcmoh'eS :' the mesial margin more 
nearly :a4 it8',anl;,erior;end. 

' The .ectotorol,.:'sulcus; Im parallel with the 

preceding and the posterior branch of the suprasylvian. It is 
20 mm. long and its posterior bifurcation forms a vertical sulcus, 
25 mm. in. length, running parallel with the hind margin of the 
liemisphere. Aeimss the anterior end of the ectolateraL^siilciis 
lies a vertical sulcus 20 mm. long separated from it by 3 inm. 

A small curved entolakral sulcus, concave inesially, 15 mm. in 
length from tip to tip, lies between the lateral sulcus and the 
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supero-mesial margin. In front of this, mainly on the? 

mesial aspect, is an oblique straight sulcus, 2o Jiini. in longlln 

The rost7xd sulci are well marked; in front of the eruciate-lik'e 
sulcus lies an Il-shaped sulcus, and parallel witii the anterior 
margin of the brain runs a curved sulcais 30 inm. long and 5 mm. 
deep. 

Sulci sithcinguM are represented by a loiigitodina,! sulcus, 
broken in the middle, placed between the intercalary sulcus and 
the corpus ealiosiun. The anterior part, 25 iiini. long, curves 
over tlie genu and bifurcates widely, the lower limb continuing 
the curve, the upper running upwards between the two genual 
sulci. Behind the spleniuin lies a vertical sulcus whicfi is a 
branch of the calcarine. This lattei* is 28 mm. long and 10 mm. 
deep. The intercalary is 15 mm. deep at its commencement; 
it arises from the calcarine about tlie mid-point of the latter. 

The rhmal Jismire is well marked posteriorly ; in its depths is 
a good deal of buried cortex. It turns round tlie occi|)ital pole 
and runs up nearly to the posterior end of the caJearine. The 
hippocampal convolution is 5 mm. broad anteriorly and lielow 
tlie Sylvian” fissure expands into a broad tiiangiilar mass, 
40 mm. along the base and 25 mm. fr-om base to apex. Near his 
posterior angle this is marked by a horizontal sulcus 10 mm. long. 
The apex forms a well-marked “ pseudo-temporal lobe,” extending 
downwards and forwards over the crus cerebri and optic tract to 
the antei'ior perforated spot. 

ThQ^sii^pra-callmcd is 8 mm. in breadtli and subdivided 

by a well-marked small vertical sulcus into a larger outer mass, 
or gyrus of Andreas lietzius (hippocampus imdus), 5 inm. in 
breadth, and a smaller pyriform dentate fascia, tlie narrow end 
of which lying beiiind the splenium is 2 mm. wide, the broader 
end 5 mm. Tlie sulcus limitans is also well marked. 

The anterior corpus qua.drigeminum measures 1 5 mm. in lengtli 
l:>y 12 mm.' in breadth, while the posterior is 7 mm. in antero- 
posterior diameter and 9 mm. transversely. 

So' far as I am aware the brains of 'the Mlnsk-GX a.nd Gnu liave 
not' been described. ' For coin parison,' the.i*of ora, two' br,i'iins fi'om 
tlie Society's collection have been used, those oiln. Bfirhary slieep 
and an Anoa.' The la'tter is characterised by Elliot Bmitli as the 
simplest, and ' most genex*alised Ox-brain. Tlie three lirains are 
'very, nearly .,th. 0 ' 'Same size and’ have been preserved in 'formalin 
for, about the. same time. 

'. ■''The,,brain, of appears mu.ch simpler than that of O'ms^ 

..owing' "chiefly to' the absence' of "'the '.numerous small, isolated si:.ilci 
or secondary branches of the main sulci wliicb are found in the 
sheep. The cruciate upturning of the interciitary sulcus is rather 
less marked in O^ns and the transverse sulcus ^oes not meet the 
suprasyl vian. The arrangem ent of the orbital is rather d ift eren t ; 
this sulcus does not join the anterior terminal but the rhinal in 
Ovis. The Sylvian appears to idse from the rhimd and the 
diagonal is distinctly IJ-shaped, embracing the anterior vertical 
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liiTil) of tlie siipnisylviaii sulcus. Tliese ]a,sfc two features are not 
CGustatit iu the ovine liowever, and are not seen in tlie 

slieep brain iigured in the Catalogue of the iVluseuin of tlie 
Itoyal College (xl Hurgeons. 

Wiiero tlie brain of the Takin differs from that of tlie slieep 
it agrees witli the bovine type represented by tlie Anoa. The 
arrangeineut of orbital, anterior terminal and rhinal, a-nd the 
relative positions of tlie transverse, coronal and siiprasyh'iaii sulci 
are almost identical in these two, but the cruciate sulcus is even 
less marked iu the A.noa than iu the slieep. The development of 
this sulcus seems to be partly associated with the position of tlie 
coronal sulcus witli i*eference to tlie supero-mesiai margin. In 
the Anoa the gyrus between them is less than 3 inin. in width, 
in tlie slieep 7 inun, but in ilie Thlviii i 6 mm. There is blmsroom 
foiMiMong “ cruciate ’’ sulcus on the lateral aspect in the Takin, 
for a very sliort one only in the sheej>, and in the bovine brain 
the cruciate upturning is conliued to the mesial aspect. 

Ihidorem differs markedly from the bovine type in tlie absence 
of any a})proa.cb to the curious double ’' form of ►Sylvian fissure 
found in the ox- like lirain. 

The nmterioi’ corpus qumlrigeminum is as miicli larger in the 
Takin than iu tlie sheep as it is larger in the slieep than in the 
Anoa, but the difference is slight and may be partly due to 
ilatteuiug consequent iqion preservation. The liody is distinctly 
triangular in outline in mesial section in tlie Takin, oval in the 
slieep, and more flattened still in tlie Anoa,. 

A, similai' progressive cluinge is seen in tlie relative position of 
tlie su|)ra, -callosal gyrus and splenium. In the Anoa there is 
luirdly any (Sii’tex directly behind the splenium ; the wlvole mass 
lies umlerneatli tlie coiquis callosum ; in Otm the small pointed 
extremity of the liippocampus uudus lies in a line witli the mkidle 
of the s|)leniiim; in /bw/o/’ms, as stated, the gyrus is 7^111X11.1)1^1:1 
borizoiitally lieluntl tlie.spleiiiuin. 

ddie occipital jiolo is more pointed ami |)rojects rattier furtlier 
liackwards over the cerebellum in tlio l^ikin and Anoa tlian in 
tile sheep,. 

it seems linnlly advisable to attempt to draw far-imching 
coiudiisiims of systmija,t,ic Impoi tance fi*oni tlie scaiity niaterial at 
|>resent ae’iulnble, 'more osjicciatly since ttiereare no data. on record 
of ilic a,riatoiuy of tlie otlier members of the liupricaprine section. 

Hupport is given to those who hold the affinity of 
with Orihos to bea close one; the two aiiiiiials differ in bvit fevv 
|)oints of their softh anatomy, and in inany cm, ses ttiey share 
char;u‘tcrs which differentiate them froni other riunmant 
'.Artioilactyla. ■■ . 

/riu' suggissf.ed relationship between and Iludorcas 

is not borne out ; the-imsemblaxices M two animals are 

few a.ml far between and are xnostly points of detail and minor 
importa.iK:o. 

ihitweim /k)*s‘ and Jhulorom seems to hold an intermediate 

Peoc* >iOOL. /.Th';;; 
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posifcioli, agreeing now one now wiiii tJio l':)rih ji 

definite proiu'ni!,iceo'U:‘-n,t a.,s to the systenni.tie position o:t tlio Isilciii 
e.iiiong tiie Artiodsietyla wonhl be unjestifl.-iblt' nritil, niatiy more 
ol)sei‘va>tioiis on tlio anatomy Ijotli of Ikidorcas and of allied 
liiuninaiits laive been placed on record. ■ 
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EXHIBmOHB AND NOTICES. 

February 4tli, 1919. 

Dr, B. ¥. I'LvitMjRi, F.Il.B., Yice- President, 
in the <liiair. 

T’lie Bi'iCMtK'i'ARV roiu.1 the following reports on tlie A.dditions 
niadc^ i.o the Boc{<d:.y‘.s .Menagerie <.lnring the iiiontlis of NoA'eiiiber 
and ,,!,)ec(,.aii},.>e:r, 191.8:- 

.N'ove.M'ber, 

Tlie registered additions to the Society’s M’enagerie daring 
month of Nove!nl„>er wcn-e diid ir) niinilmr. Of these 3 were 
}')y |)re.se!itation, j'lnd 430 were <leposited. ■ 

Idte following ina.y he specially mentioned : — 

,1 .Kea Itarrot {Aye,slor jiotahills)^ from .New Zealand, presented 
hy Lady la.n lljuniiton, on Novemher 27th. 


'DlCC'BArBFJL 

rogistiered addh.ions !.(.) tht> Society’s M’enagoiit'^ d.inTrkg 
the month of .Deceml.jer were. h8 in nnml.H.M‘. Of 'these 4n were 
ae<:|uired by prescmta.tion, 12 were deposited,' and I was, received 
in exc4'.iang(*. ■ 

dlie foil(>\v\irig UB'Vy 1)0 s{)CTial]y in(nd;io — 

1 (Jhi ni|)a nzee (A uthrapoifUIumi!^ from Sierra, Leon 0, 

deposit, o<l on .I)e(.*em'}'ier Otln 

„A, (•oilcetion of il2 ii/Arr.ds, inclmling 8 Starred Lizards (Agmna^ 
Mdiia), .from. Sa]onik.a, sent by Gapt. W. D. M'otton and (L IT. 
Go'it. .F.ILG.S. . , 


M..r. (b ,I..>AV1ES SifE'BBOE'isr, F.Z.S,, exhi})ited an.d , ma,de remarks 
<,ai a lettei* written in l<>93y.by Malpiglu to Dr.,Ma-tbe,w Faber., 


■ ^Bir Doitodas .M'AWSON'gave a binterii exhilntioii of Anstra-lnsian 
Anta,rotic and. 'Biib-An&rctitn .Life; and made the following 
remarks - 

The imnionse tirea of the Southern Seas su]>ports al)un<lant 
marine life which, if not utilized by man directly, is indirectly 
convert(‘d into useful prodxiots, sxTch as Seals and Penguins. 1'ho 
tuinem^HS of these ctmtures makes them an easy prey to man, 
who finds therein remuneration from the marketing of blu])ber, 
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oilSj and skins. Tins trafiic is on tlie increase, a, ml ir. is quite 
certain therefore that unless tlie killing of tliese creatures is 
controlled, and regulations enforced for their I'lropctr protetddoii, 

the species in many instances will rapidly become (‘xiinct a. I a tit 

that has already overtaken the vaJuablc animals in many Huh- 
Antarctic lands. 

Even Macquarie Maud, a dependency of Tasinaiiia,, lias beeii so 
worked b}?” New Zealand sealers that it has also siiftered. 
theless, it still abounds in most types of Sub- Antarctic life, and 
is the most ideal spot in tliose seas to he retained as a .National 
.Reserve for the protection and pro|>aga,tiori of the va.rioiis spinries 
of .Penguins ami Seals. This little island, w’liicli lies hniieil in 
mist and fog amidst the tiuTnoil of tlie great rolling seas t hat 
sweep unchecked around tlie Glolm in those latitudes, is one of the 
wonder spots of tlie \vorld, for to tliis ocean sanctuary Hock the 
seal and bird life of millions of scpuire miles of the svirriinnding 
waters. .It is the great focus of siicli life in the .A utraJasian 8id)- 
Antarctic, and an indescribal>le atti'jicti^m. foi’ce impels th(,‘ land.-* 
seeking life in those wide seas towards its shelter, ifiie Penguins 
throng the beaclies, and it is one of the few liavens left to the 
great elephant-seals. Seal and bird life, vdth wliich the ishiml 
still teems, lias been greatly i*estrictecl asm i-esidt of the slang] iter 
by the sealers. Within five years after the discovery of the 
island, tlie Eirr-Beal was almost exterminated, and the s|>ecies 
is now virtually extinct. A species of flightless Parrot is now 
non-existent, wliile tlie noble King .Pengniu lias ilwimlled in 
numbers until it is now represented only by^ one small rookei-y ai. 
Lusita;iiia Bay. 

Turning to tlie Australasian Antarcfiic shore, the gi'eai. almn- 
dance of seids, penguins, and wliales will sooner or lalm* atfvracf:' 
exploiters, and it is well that the responsible (.bivei'nnunitssiiiinlil 
legislate ahead in the interest of the contimiance of (.lie species. 


Pebmary 18th, 1919. 

'■ A. Smith, Woodward,' Esq., , LL.B., If.B.B., 'Vice- Prcsidm,iti, 
in the Chair. 

The ' Secretary read' the 'following Report on the Ad,(,'litio,ns 
made 'to ' the Societyts .Menagerie during the month of danriaiy 

, ■ .y. y'' 

The registered additions' to the 'Boeiety’s, Menagerie during'.the' 
month of January, 'were 42'' in mtli'ber. Of these 21 were accjini'fsl 
by presentation, 9 were deposited, 10 were received in exchange, 
arKh2 %vere pnrcliased. 

The following may be specially mentioned 

2 Lion Maumosets {Leoiiiocelme rosalie)^ from S. R. Brazil, 
presented by Sir George Noble, Bfc., E.Z.S., on January 251 fu 
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2 ileiinettls Walla.hies (^Afacropus hejiiieUi), from loismaiiijij 
I'mrclmsed on Janutiry 2r)tli. 

2 Oiis|)i;in 'rerra-pins {Okvmps (Xispica), from J:^ilestine, 
|)i‘eseuf('Mi by Major E. E. Avisfou, "D.H.O., if.Z.S., on J'a-iiiiai,y 
liJth, 


Marck 18tli, 1919. 

Alfred Ezra, Esq., 7ice-Prefti(leiit 
ill the Chair. 

Tlie Secretary read the following Report on the Additions 
ina<le to the Society’s Menagerie during the month of February 
1919:— 

Tlie registered, additions to the Society’s Alenagerie during tlie 
month of February were 42 in number. Of tliese 12 were 
acquired by preseuta-tion, 18 were deposited, ami 12 were 
purchased. 

Tlie following may be specially mentioned : — 

1 Salle's A.mazon (Chrf/sotis t?eji trails), fi’oin Bt, Domingo, 
presented ly Ijady Edith Windham, on February 21st. 

1 Starred Tjii’toise {Testudo ehifans) and 1 Ceylonese Terrapin 
{Nicoria Vrijiufa), finm ’J’rincomali, presented l>y Mr. Edward 
Ca,.nliam, on February 14tb. 


'Mr. F, Martin Duncan, F.R. M'.S.,exliibited a series of photo-, 
graphs and lantern-slides of Mai*ine Zoology, and drew attention 
to the great economic im]:)orta.nce of marine liiological investiga- 
tion. ,to tlie successful continuance of our sea- fishing industries., ,, 


April 8tli, 1919. 

Dil S. F. ■IIArm.er, XCE.S., 
in the Chair. 

I'lrr 'F. E. Df/ddard, ' FJl.S.,; exhibited and made remarks ';oxr 
.three 'fetal Sp(n.an-WlialeH,.:-:.ulia.wing,,'a'ttention''^ to, ' tl:ie smallest 
ffctus exbibite<], which measulq^. four and a half inches in length. 


' ,,1'Mr. It I. PococK, Curator of Mammals, gave an 

exhibition, illustrated liy lantern-slides, to show some of tlie 
structural cluiracterB by ivhich the genera of the Felidce maybe 
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distiiigui-siied from encli otlior ; speciaJ o,tt,eufcio'n. l)eii'ig 
the formation of the feet in the Cheetah to tlHinsaulil^ 

cations of tlie In^oideau apparatais in tl'io Jjions, ^i’igers, .Leoparfis, 
and elagiL'irs (Panthera^^ and to the position oi' tln^ |»ai‘t:itioii in 
the auditory l.nilla in other genera.. 


April 29tli, 1919. 

Prof. Ernest W. MacBribe, D.8e., F.ll.S., Vice-President, 
in the Ciiair. 

The Secr:etara" read tlie following liopori) on tlie Additioius 
made to the Society's Mena.gerie during the month, of March 
1919:— 

The registered ad<litioD>s to the Bociety’ Menagerie during the 
month of were 147 in number. Of these 120 were 

acquired by presentation, 8 wei*e (bqiositecl, 5 wei*e recei^aal in 
exchange, 10 were pnrcliased, and 4 wei*e bred in tlie Meiiagerie. 
The following may be specially mentiomrl : — 

2 Spotted ITyjenas i^IIyanm crocnta)^ from Africa, pnrdiased on 
March, ,22n(,h . . 

1 .Leopard Gat [Fells hem.(icderms\ 2 Pandas {jFhems fttlyens)^ 
2 Midabar Squirrels [Uaiiifa m from linlia, pnrcliased on 

Mareli 27th. ' , 

1 Wild Boar [Svs ^cro/h), from Crecy, preseiiie<l hy (hm. Sir 
Henry Ba\vlinson, on Marcli 12th. 

An Arnei'ican Bison (.Pyisoii mnerlcanus), from Nortli America, 
a,nd one Englisli Park liull (IJos from W<)hij:rn, di*posit(Ml 

on 'Mareli 24th .and March 2()th. ■ 

, 2' Meyer’s Parrots [Poi)C(y)lwhi>s ann/err), from S.E. .Africi'p 

presented l>y the. Mlircpies of 4.’'a^'],stot‘k. 

.1, Mikad,o' Plieasant [Oaloplmsis wikado)^ ,fi*c,mi 'Ml:;. .Ari'zarq 
Formosa, recei'ved in Bxcl-ia.'nge. 

, ,3 'liimalayar,! Monai,ils [lAyphophomB rmpeptmus\ purchased. 


■■ ^ Mr. ,T.',Gerrae,d,.F,Z.B.,. exhibited a series of .lieads of, 'Water- 
buck [Kohm), collected , hy }”)r.: ■’Digby, and drew' ati',e,ntio:n to 
pointS'Of'.i'iiterest' 'X'elating. to, tho' 'va'dation in'si>5,e and, .sbape of 
the' heads.' 


Dr. W, T, 0 alman,,,,' 1AZ,B'.,;, exhibited 'and gave a detailed 
account of various Mailne Boring An^ including Chdara^ 
Pholasj Teredo, etc., and dr,evv attention to tbo economic 
importance of tbe scientific investigation of such Ma.rine 
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Aiiiiiiai.s ill rolat/ioii to the serious da.nuvge eaused l>y tAeiii to tlie 
timiiers of ivoodeu ships juid to piers, a.iid to tlie masonry of 
lireak waters a ii d similai* coustractions* 


III the absence of Mr. (Ieojige JeNxN'ison, tlie Secpetaky 
exhiliited a series of Linteru-slides of a Cliiinpaiizee, the property 
of Dr. K. Butter, of Ctimioolc, Stairordshii'e, wdiicli liad been 
successfully kept alive in the open air in Englaiid for eiglit years. 
In a siiort note accompanying the slides Mr. Jennison gave the 
following particulars: — 

“ Meinliers of tlie Society will lie interested in the iini(|ue 
success of Dr. K. Butter at Clamiock, Staffordsliire, in keeping a 
Oliimpanzee in the open air in Euglaud without artificial heat for 
eight yea,rs. The iloctor, who i.sa Iveen naturalist and tlie possessor 
in normal times of a line and varied collection of animals and 
birds, purchased Antony tlie chimpanzee in question {Anthnh 
inypithecas troglodifies nUje.r) at Liverpool in 1910. He was told 
tliat tlie animal was fi’oin tlie Congo region and was tliree years 
old, but as it weighed only 14 lbs. it was probably younger. 
It weiglied last summer 84 lbs. Antony \vas kept during tbe 
whole jieriod in a brick building facing soutli-west, slept in straw 
and liad no a, rtiticial lieat, summer or winter ; lie made good vise 
of tlie swo'ngs ainl jierehes in tlie exercise |»en and took great 
interest in trying, not always iinsuccessfullj, to break them. 
He was very fond of Dr. Butter’s <log and delighted to play witli 
and pidl it aliout, and he would also pla.y for hours witli the 
tame ocelots, jjailies and strange animals lie disliked, but 
without showing any vindictive feeling towards tliem ; injuries 
he resented a.nd rememliered. 

As is the case with most eliimpanzees he recognized few 
masters, only the doctor and the chavdfenr could coiinnand his 
obedience: with them he could lie trusted ah liberty and natiindly 
enjoyed much Freedom. His dietaa'^q in wliieli there was no 
mea;t, consisted of milky milk ami hreaiij'ttNq'coifee, cocoa winch 
he likevl very sweet, bread .with 'jam or, lilack treacle, nuts, 
locust lieans.of ,whiv*h he a.,to’ great quantities, all kinds' of, fruit, 
(parrots, turnips, potatoes raw or boiled ' in theii* jackets,' and 
water to,' drink. As alu.xuuy lie. had 'grapes or raisins and sweets 
of all kinds,, especially toffee and choco.lates..” ; 


' i May. "13th, .-1919. .• 

' Prof. Khnest W. MaoBiude, D.Bc., P.H.S., Vice-President, 

' , in. the .(Jhairc:.. . 

Tile BiiORETAiiY exliibited two photographs of a. living Okapi, 
and stated tliat the animal had been in the possession of its 
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present owners for e. period of over three yen rs. Tlie jdHjfogra.plis 
showed tliatit was a young- a.nimaJ, ami that p:rohnl)lv, ns in the 
case of the Giratie, tiie Okapi docs not reach its ahiilii stn-ge until 
five or six years of a.ge. 


Mr. E. G. Boulenger, F.Z.B., exliihited a series (4 living 
specimens of .Brltisli lia.ts -and their ^■arietie.s, and slrd’.ed that 
during tlie [)ast fniir years thei'O was evidence tlint the so--(*alled 
Old English Black Bat liad iucrea.sed in munliers. 


Lt-Gol. 8. Moncktox Oop.kma.n, exliihited a series of 

lantern-slides made from carefully |n*e]»aved cliarts to illiistrat.e 
Ids “ Experinieuts on 8ex iJoterminatiom'’ 


May 27tli, 1919. 

A. Smith ’Woobwarb, Esq., LL.I)., l^kHuiS., Vice-vPi’esitlent, 
in the Olmir. 

Tiie Secretary read tlie following Rc|H)rt on the Ailditions 
made to the Society’s Menagerie dnring i-lie month of April 
1919:— " 

The registered additions to the Society’s Aleiiagerio during the 
month of April were 14B in mnidmr. Of tlnssc* TH) vereatapiired 
by presentation, 2(1 were deposited, 1 was receivial in exchange, 
and 77 were |)tirchase<l. 

Tlie following may be specially immtioned 

A Galiforniair Sesi-Lious’ [Otiirm iutlifrrm fronr (JaJiforrda,' 
pui’cliased on Afiril 19tli, 

1 Brown Bejir ( eM'uriua.iisk, j) resented l»y 
the Ca,pta:in and Officers. of 'B'.M.S, ‘■Ecellent ’ on Ai'ndl 3htli. 

1 Aloution (0ms mumaoii) (Sardinia); () idjimas '{Lama 
glu7n(() (Pern), .lired in, Europe; ] Hylii-id Zebra ainl .'llonkey 
{J^qtms (jrevi/i X JL asinusL bi‘ed .in, Europe, depos,h;ed hy ILCh 

.The Diffie of Be,dfo,id, K.O.' /d 

: V' 2; Beniiett’KS Wa.llal)ies'(ifer’ 0 j>w.s h&nneUi) (’i7isi,niu:iia), bred in 
Sussex, present, e<l l.>y Sir Edinnnd Loder, Bt,, on April I (> tin 

1 Dusky Viivvot ( Pioims Juseiis) (Guhum), i*cceive<l in exchange 
oti xVpril 1st. t' ■ ■■ 

0 Black -iieckct] Swans {^dygtvm w4mwcori/jJnis) (Houtilunm 
Soiitli Americji), purchased on April 17th. 
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The h^ECRiyrAilv exhibit'.ed, aud. inside .some a.dditrionai reimirics 
ii|:K)n l.lie photo^-j'siphs ol‘ tlieyoniig living Okapi tluit wei-e sliowa 
sit, the previous IScieiitilic .Meeting. 


June 17tli, 1919. 

Prof. .Ernest W. MacEeide, D.Sc., F.K.S., Vice-President, 
ill the Olisiir. 

Tlie Secretary read the following Report on tlie Additions 
inside to tlie Society's Menagerie during the inontli of May 
1919:--- 

The registered additions to the Society's Memigerie during the 
month of Msiy wei’e 169 in nnmher. Of these 52 wei’e aoqnired 
by presentsition, 15 were deposited, 5 were received in exchange, 
95 were purchased, and 2 were born in tlie Memigerie. 

Tlie following may lie specially mentioned : 

1 African Iliintiiig-Dog [Lycaon capensis), S (S. Africa), 
purchased on May 7th. 

1 Mika.do Plieasant {(Jalo'phaHis mikado)^ deposited by H..G. 
Tile Duke of Bedford, K.G., on May 14tli. 

1 Secretary ~l»ird {Serpentarius serperitarvm)^ from Soutli Africa, 
purclvased on .May 7th. 

1 South- African Aniphisbania caperms)^ new to the 

Oollection, from South Africa, deposited on Abiy 28tii. 


Miss L. E. OiiEESMAN, E.E.S., exhibited some living specimens 
of liig] it- gilding .Beetles from Cuba. 


Ml-. E. Heron- Allen, F.R.S., exhibited a. seriesyif' lantern- 
slides tlemonsti-ating some of the results obtained in tlie 
experiments lie Inid been carrying out in taillalionitiiin vvith 
IVIf. -Ajithur EAxmANU, P.E.M.S,, on the, cultivallon of fermm- 
li/na jwlystropjJm 'Rmmpm hypertonic sea- water and gem saiid.; 


^Pjad0b'.2ihoh*::'B'dG'-^ ■ NO:,-' XVI» 
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( 55 .S. L.) indicates additions to the Society’s Menagoi’ie.] 


Agatiia stellio (s!. s. l.), 219. 
Aglaojoppa glabrinotor, sp. n., 
1,38. 

Ambly teles auric omus, sp. n., 
,159. 

spilopterus, sp. n., 158. 

- — testaceator, sp. n., 109. 

Anolis apollinaris, sp, n.^ 79. 
Anthi'opopttheeiis troglodytes (/,. s. n.), 
219. 

Aves ; 

A. uniipio case of Asynunotrical Dii- 
plioity in tlia Cliiek: structure, 83 ; 
Ri'.sult« of a Mcnd^diau experiniont 
0 !i Eowls, ineltiding ilio production 
o,f a Ihle !Brecd : stnieture, 173. 

' Barichneumon coBcinnator, sp .n . , 

153. ' 

fossifer, sp.ni., 154, , ' 
piatniBotum/sp. n., 154. , 
Benecles dimidiatus, sp. n.,. 171. ■ 
— politaBUs, ' sp. ; n.i 17 1 . , , „ 

Bisoa aniericamis (z,,s.,i4.), 222.,', 
Bos'taupus (z. s. l.), 222. 1 

Oalopiiasie mikado {%, s. n.), 222^ 225, ■ ^ 


Catadelphus rubricaput, sp. n., 
123. 

Chasmias ruficaiidator;, sp. n., 

157. 

ChysotLs ventral is iz. .s. l.), 221. 
Oleminys caspica (k. s. l.I, 221. 
CoelichneumoB cornellifer, sp. n., 
140. 

-- — geminifer, ap. n.,'142. ' 

— globulifer, sp, m, 142. 

— « scopulifer, ap. n., 140. 

— striatifer, sp. m, 143. 

-sublunifer, s p. n „ 1 41.' 

-- — STilcifer, sp. n, 142. 

— -thyridifer, sp. n.,, 143. ' 
Corymbichneiimon/g, n., 430.' ' 

• carmifer, sp, n„ 130., ' 

■ CraticbneumOB: testacecolot^ 

■ sp, 11 ., ■153.' 

■CteBichBeTimoB '.castanopygtis, 

. 'sp.,n., 104.'', ', 

.■ Gtenociiares, , 'gracilentor, ',',sp. ' n,,,, 

127.,'. ■ 

microc'epbalarSp. ■'n.,''120.,, 
Oyghiis melanocoryphus (z. s. l.), 224. 

Epijoppa;'canBiferi,,''8p., i'i.130..',' ' 
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Epijoppa striatifronSj sp. 121, 

triangulifer, sp. n,, ’!21. 

Equiis asiiius (z. s. l.), 224. 

grevyi (z. s. l.), 224. 
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14. Rc^port on. Methods of Itat I.)esrrii:^iioiK By E. 

IhiULKNCEiL E.Z.S., (-urator of Reptiles^ Zoolon;ica! 
Society' <')f .London. Witii an Introduction by 
P. ('^hIi.m'kus.M:itchki.l, O.B.E., E.ILS., LL.D., I).S(N, 
SecretaJT to tlie Society. 

'[ iaRRBViHl S<*pU‘tni)t'r (), It) 10 : UemI October 21, 1910.] 

I, lNTIU'.^,I.)l,;CTi(.),N. 

4,.1ie destrrict.ion of Bats 'had.. a direct interest ..for 'tl.ie,’ Zoological 
Society, .as the 'iihundant. su'pply of^Joed and shelter in' the 
Zoological ' Ganleuji^^n'jot.’ only maintained 'a large’ indigenous ' 
population, lait attnu*ted rats from all. the iieiglihourliooiL ■ In; 
the beginning of' 191th the (jouncil were 'of .the .opinion .that iP" 
would 1.H:‘ of interest 'to visitors, and. of ediioiitiiorial ' value, to 
su.'rangc* an Kxlii'biti'o.n i.'n the, Oardtuis,' illustrating the" natural 
liist.(.,u’y of 'Bats mui'M.ie6 .fo.und 'in t'his <x')untry', the thimago tliat 
they do to food, }>Fopcrty and liealth, and tlie diief devices 
€Unplo)<Hl for their ilestruct ion. It was also decided to asso(*iat;o 
"witii the Exhihition a-u enquiry Into 'the 'efficacy of these devices,,. ' 
with the object of rec(>minenc]iiig''nr6ihpds'.tli'at' proved to'.. be' 
..^simple and pi‘aetic«b As tiie' s,<ffienie' appeared to be of .public" 
utility, it was agreed to seek 'advice and co-operation fro'm"''tbe' 
Boar<! of Agriculture and Fisheries, axid from the Local Goven-u- 
inent BojumI, as those Government Departments were known to 
be taking an active fnterest iti what had heconur-a national 
problem. The Boaril of Agriculture hml already colleotod much 
Baoo, ZooL. Son,— 1919, No. XVII. 17 
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iiifoiination with a view to the introduction of legislation on the 
subject, and the Local Government Board hixd a huge experience, 
especially on the relation of Rats to public health. Both Depart- 
irieiits gave us iirunediate encouragement and assistance. Eacli 
made a grant of i-BOO towaxxls the ex 2 )enses of the investigation. 
They 23laced a.h tlie information in their possession at our dis- 
posal, gave us invaluable advice as to the method of aiTjuiging 
tile exlubition anti conducting the enquiry, and inatle oiu* work 
easier and more productive. Tliroughout the 2)rogress of the 
enqiiiryj Mr, F. A., Fnlford of tlie Board of AgTiculture, and 
Mr. K. G. Read, tlie jn-actical expert aixjmiiited to assist hirii, 
were in constant co-o^ieration with us. Tlxe Oonneil of the 
Zoological Society delegated iMr. E. G. Boulenger, Oui*a.tor of 
Reptiles at tlie Gardens, to arrange the exhibition and cornhict 
the research, witli Mr, 0. Harris as clerical and, general 
assistant, and the necessary attendants. Yarious mem hers of 
tlie Gonneil with sjieciai scientific or practical knowledge, 
Mr. li, I. .Pocock, ,F.R.H., and otlier inemhers of the stnif, a, ml ji 
number of private Fellows of the Society gave great assisfatiem 
Special tlianks are due to ].,>r. 0. J'. .Martin, F.R.S., and 
Mr. A. W. Bacot of the Lister Institute, to Dr, H. B, Newliam 
of the London School of Tropical Medicine, Dr. \Y, J. Howarth, 
Medical Oflieer of Health for tlie City of London, Mr. \\h Dalton, 
Mr. Max Baker, and Miss Frances Pitt for tlie loan of s|.)ecimens, 
diagrams, etc. for the Exlubition ; to a. very large niiralier of 
priva,te persons and (inns who lent apparatus, models, or samples of 
poisons, traps,. etc.'; to Dr. J, B. \Yarrack, l,.)eputy MaBdieal, Officer 
of H(3alth for tire Port of London Sanitary Authority, for fa^eili" 
ties to study tlie inetliods employed on slu}:>s : to M.i\ d. Horm^, 
Resident M!anager of the Wood Line Depot of tlie Ihn'a 113 ciroiigh 
of Kensington, for fa,eilities to ca.rry out experiments at thal- 
<!epot ; to Messrs. Lawson and Co. i.jtd. of .Biistol, .Messrs. Boots 
Ijtd., and the Profirietors of the Ratiuol Ciniipaii}*', hu’ supplying 
lai'ge cjuantities of material for tlie experimenta.l test.s. 

,A„ 'se};>a,rate hie was ,ke|,)t for the reeori'k of (.nicli {ippliamag 
|>re|>ara;tion, or method. The rats in the Ga,rdens ga\‘e the 
opfvort unity foi» a huge .number of tesfiS. "Yisii;.s W(.u‘e made to 
sliO|:)S, warehouses, .farms, liouses, rubblsli-diimps, a-iid so .forth, 
so as to get information relating to ilhferent (‘omlitioms. .In 
•Mux 'Boulenger^s Report, ilie |»nictical conclusions arrived ati are 
given first, .a.nd a.i'e followed by details reganiing .mi‘tli(.>(.ls 
found to be most snceessftil, Jirnl tliose w.liicli }"l«dderl morn 
inieer ta/iii ■ or iin satisfactory :results. 

It is fi.)rtunate tlia.t the experiments [loint to the eflicm.'y <.)f 
means that are sim];)le to use, mxt costly, nor, ii,i. the tor.m recom- 
mended, dangerous to human lieings 'o.r .stoc*k. 'l.'Tio lasst liait is 
/bread, tlie liesfc gas is ■sul 2 >hin>rlioxide,' tlie best |)oisorn B(]uills, 
and. tlie best trap a device not dangerous hr oilier aiuma.ls. A¥ith 
regard' to 'Squills, experimental rcssearch of a kind out.sid<‘ Die 
..scope of our enquiry is required.'. The subsi/aime is ohtaimnl iVo'in. 
tlie common, Mcnditenmiean.d:)vdb,.'^V/&.wi£r/P /no supplied 
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hy a few Firms in ATirious forms, all of wlu'ch a, re not efficacious. 
It is iioporta.iit tlia.t a, cliemical. investigation should he ma.de, to 
■determine the active agent iii the phuitj aanl the ].>est lueams 
‘Of |,)i‘e|)a.riiig and supi'^lying it. 

It is vital to the success oi‘ any a.ttem})t to reduce seriously the 
rat population of the country, tlnit tlie work shouhl, be carried 
■out simultaneously over large areas. Ihits are migratory 
■animals and will readily desert a localit}^ wdiich they hnd to be 
unwholesome, for an area, in which measures are not l)eing taken 
against tliera. They are also prolific, and will rapidly multiply 
lieyoiid tlie capacity of areas in which they are undisturbed, and 
reinvade areas in which they ha,d been reduced. Idiese are 
mattei's for administi'ative action, a.nd the provisions of tlie new 
Rat Destruction Bill, if ean-ied out rigorously, shouhl prove 
successful. It is also to be remeinliered that tbe wa'nter season, 
now approaelung, is the best time to make tlie attack. The 
numliers of rats are initurally a.t their lowest, and tlie scarcity of 
food ill their outdoor haunts drives them to take baits more 
i*ea.dily, iind to a.|)pr()ach trajis less warily. 

II. Rkport on Me'I’iiods of Rat Destruciuon, 

Ry E. G, IhiULEN’OER, F.Z.S., (Jura.tor of Ke[itiles, Zoological 
Society of f jondon. 

In ciinnectiion wiili the Rat Exliiliition held this summer in 
'the St')ci<d::y’s Gardens, investigations we,re actively pursued, on 
various niGhods of rat <]estriu‘tion, ami tlie following eonclnsions 
were iirrivtiil lit :•■— 

(1) I’hat where tlie method necessitates baits lieing ])ut down, 
the food offereil sliouhl diffier from that whicii forms the staple 
snpfily of tiawrats. 

I’hat <lry liread is always a,eeepted. ^Tlmt taitnieal, cheese, and 
tallow are also a-ttractive liaits, ivid tliali Osh, lard and drip|)ing, 
so ftcrjMeni.ly recommended, usually find favour only when no 
otlici* foo<l is avaihil'ika ' " 

That faint traces of the oils of R.hofHam and Aniscsal, so 
■ccviiiinonly nseil Ia'i att.i'act rats, ' instead of ini|m.)'\’i'ng tfie ' bai,t 
lifive t]»(ma,:aitraiy.eiruct.' 

Tliidv the tastes <)f t.lu3 Old .English Rlack Rat (lutlttis 
siiid tbe (jfiinnion Jirown Itat non^ei/fcas) are irh.mtieal, at 

ieasiaiii their «iiiToiindiiigs in''this'country. 

(2) That wlmn rats are present in large nnmhors, and where 
it is not. practicable to use gas, poisoning is the liest and choapf'st 
ineiliod t.o adopt for their destruction. 

That of a.ll the poisops we experimented wit.li, Scpiill poison, 
the extraG'. of the bulb of the MediteiTanea,n [>la.nt 
liuirUhnd^ whiGi in the small quantities used in rat divstruGIon 
is inu-mless to domestic animals, gave tho most satisfactory 
result % Tiiat it may be used with greatest success in tlu^ liijuid 

: ' 17* 
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form, brea.ll l'>eiug saakecl in a solution of the poiso,!! mixcMl witii.' 
equal parts of. mi Ik. 

Tl'U'it gooil rt'sulbs may also ),>e obtained when lla.rium (birbonali'e 
is used ill' conjunction with Sijuill 8iru*e Ba,riurn Oarbonate lias, 
a coiM'Osive ax*tion on tie iniU‘ous membrane' o,f tlie stomaciq. 
coin peli ing tlie rodents to leave their holes in search o,f water, 
tlie device of putting down bowls of liquid squill in the vicinity 
of tlie area, treated siiould be resoited to in order that tlie rats 
may take more poison, thus ensuring their destruction. 

(3) That the destructive power of viiais is unreliable, ami that 
liettei- results are to lie obtained by the use of Bquill, Barium 
Carbonate, and otiier poisons. 

(4) Tiiat trap[)ing, provideil the correct taqies of tra|>.s are 
employed, is to be recommended at ail times of the year, am! 
should be resorted to with special energy during the winter and 
in the periods lietween tlie poisoning campaigns, in order to 
ilesteoy. the surviving rats. Tliat liy persistent and skilful 
trapping the luiinbers of rats, even in badly infested localities,, 
can be great! reduced and kept under control. 

That rats like passing through passages sliowing light at the 
far end, provided the middle of the passage is not dark. That of 
all the traps we tested, a wire tunnel-shaped cage trap, known 
to us as the Brailsford trap, and which einliodied tlie aliove 
principles, gave tlie. l>est -results. In tlie type in question, wliich 
we regret is no longer lieing luanufactured, the open doors at 
each end shut when the rat steps on a, platform in the centre of 
the passage. With regard to this trap tlie I’esults differed 
according to the height of tlie doors and passage, an <1 tliat when 
tliesG were eight inches liigh the ]a,rgest percentage of captures 
was obtained. Tlie wddtii was found immaterial, provicied of 
coiu'se it allowed for the free passage .'of the rat. 

Tliat tlie ordinaiw steel (din trap and the “ Nip|>er,” a ]>reak- 
liack ti'‘a,p with a moveable platform, were the only otlier tii'afis to 
give very successful results, and witli tliese tlie iiighesb per<,^ehtag(*s 
of capitures were olitained when they were covereii with, a. wire 
tunnel of the Brailsford pattern, Imt without the doors, the traps 
being' snlistituted for the platfo.rm. ' 

Tliat it is superfluous to avoid' liandling tnips uu tlit* assuiiqi** 
tion, often eiitertaineil, that; i*ats a're deti’a.cted I,»y tin* odom" 
of, man. 

' (5) Tliat hunting with <logs and ferrets is a, good metfic'.H'l f,.:> 

'' adopt for the., red net ion of the rat population, 34f,^ of the 1 f,)7d .raf^s 
','Canght by us between the months of April ami Heptmnbm* ,l',>eiug 
captured by the aid of ferrets and n single dog. 

' , (6) ' Tliat gassing, an ex|'>ensive .metliod, lias a, d,ivStiMct ad van f. age* 

. Over'.all' others, in tliat, it kills not only the adult a.ml, half-growii 
rats, but also, the new,Iy-born in 'their nests. 

.,''That Sulphur ,l,.)iox.ide is the best gas for use in rat rlestructiim, 
'■'and for'ki'Iling rats, on ships, (ir, in. 'confined spaces ,it lias.,f'.io .rlvab. 
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'IjEit it may a, Iso be oseb witrU some sviceess in fuiniga.iing rat- 
boles ill, tl'u^ open. 

hi cooneetioii with the a,l)ove eoiielusions I ha.ve tlie fol]owiii,i^ 
oiiservai.ions and recoinmeiula.tioiis to make : - • 

{a) Owing to .i*a.ts wlien active measures are taken against 
them freipiently migrating to neigliliouririg farms and estates, 
I'o-operation in their destrnction is imperative, a,nd tiie wliole of 
41, rat-inftste<l a.rea sliould he treated on the sa,me day, and not in 
|>;irts at dilTerent times as is at present general!}^ done. 

(/>) A rick surrounded by 5.4 feet liigdi galva.iii/.ed iron sheetings 
dug 2 1 feet into tlie ground, is just as eiieetually protected, and 
at a. mucdi smaller cost, tlKui \v]ien built on a massive non-portable 
staddlm 

(c) At present the giving of rewa.rds for rat-tails is indulged in 
by some and not by others. As those wlio do so cease when they 
•<liscover they are called upon to pay for their neighbours’ rats, 
tlie payment of such rewards slioidd be ma.de eompnlsory for all 
employers, at any rate during tbe winter months when scarcely 
any young arc aliout, hut wlien every adult at this time repre- 
sents a, potential increase in tlie nvimlicr.s for the near future, 
This would go a, long wa.y towards keeping the vermin in check. 

(</) In wiew of the recent nndoulited increase in the numliers 
•of not only the (Joninion Brown Hat hut also the Old Englisli 
"Bln.ck Uat, all shijis should a, t regula;r intervals lie Siilijected to 
treatment with Sulphur Dioxide gas hy means of 8ulplinr 
Itnidles or a, Clayton or some similar apparatus. 

(c) Idle formation of a research school in the country, where 
fui'tlie!* ex fieri ments on ratalestrnction cordil be coutimieil 
tbi'ougliout tbe yca.r, is desirable. 'L’lnit at this school the various 
poisons recciiiuiiended shovdd lie made up and supfilieil direct to 
l4ie rat-otticers a;ppointed hy tlie County ■authoiTtieK;-sut*h, officers 
being from time to time recjuii'ed dio attend a course tbere, and 
b(:eiji:a,(:hm'ic(|iii,u,iited with tiio’ latest ■developments, 

it. slioukl be bo.rne in, mind 'tlui.t, our invesi.igations were con* 

‘tlncteil at a. time of 'tbe year-, , to '■■September — when filenty 

•of fo(,>d 'is available For the rats, 'and tliat some, of " tiitr methods 
wliich residiod it,! failurc^s woiild possibly, liave succeeded ' if 
•iipplied during the winter n’lontdu 

Tlie succHJSses,' .ob,ta;i,ned '■ t’leserve therefore, .1 think, special 
•consideration. 

Wo r(*a,li 7 .ed that the first step towards finding an edeedive 
methotl of rat-destruction, wdiebher by inesuis of poisons or traps, 
was to ascertain what baits the rodents lonml most attractive, as 
no device depmideuton food being taken couhl, however ingenious, 
-otherwise prove a. success. The baits referre^d to in the table 
below were given to rats in captivity and in tlie wild state, and 
were nearly’ a.ll put dowm together on over fifty <lit!Vrcnt ocea* 
?sions, In the ca.$e of the rats,, kept in captivity, the animals 
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were ciianged from time to time in order to preclude any one set^ 
being more fax'dirsibly imdined to any special diet. ,it Mill be 
observed tbatj pla.iii bread w-a-s preferred to any tiling else, and jt 
wa»s' foum! more attractive tba.ir the staple food -supply in 
slaugliterdiouses, granaries, and fat-factories. iVIl meal}' snl)- 
stances were liked, especially oa tinea, 1 . Witli i‘egard to fats, lard 
and dripping were seldom taken, but tallow wavS readily eateiu 
Contrary to the statements in iminy books on the subject of ra,t- 
destruction, meat, except tripe, and fisb,even when smoked, Wime- 
only accepted when no otlier food was a,vailal)le. 

Food faintly iiavoured witli oils of llbodium and Aniseed,, 
instead of improving the bait, ha.d t<be contrary effect. 

Altliongh the Black Jlat {Itattus rattu.s) is supposed to have a, 
predilcHdion fora fruitarian diet, this was not the case witli the 
individuals we experimented upon, their tastes not differing from 
those of tlie Common Brown Ila.t {^Ruttas riorvegicns), lirea.d atid 
other mealy substances being ahva,ys preferred to fruit and vege- 
tables. The results of the tests on the i'a.ts in captivity and on those 
living in freedom being almost identical, they liave been talmlated’ 
togetlier. ''.fhe percentages gi\u^n below are based on the ratiO' 

between the attractiveness of the va,rious baits and phiin bread - 

tii€v favourite food, which is represented l>y the figure lOO:- - 


Bread (plain) 

100 

Apple 

0, 

I)i>. (faintly tlavoiired with 


Cahhag'e .. 

.20' 

llhodium) 

40 

Banana 

' 60' 

Do. (faintly ftavoured with 


Tallow 

70' 

Ani-seed) 

30 

Dripping 

20 

Do. (soalced in milk) ......... 

60 

1 Xjavd .. 

,B> 

Fknir and Water 

50 

1 law Meat 

0 

Gxtineal 

80 

Tripe 

50' 

Barley 

50 

Bacon 

10 

'Oats 

50 

Beef 'Kx' tract 

10 



tiO 

Fish (fresh) 

...' 10' 

Lentil Meal ' 

10 

Do. (smokt'd) 

■ 2o 

Malt 

so 

Ihonter Pa.ste 

30' 

Potatoes (raw) 

10 

! KSup:ar,' 

...... .. ' O' 

Do. (mashed with milk) . 

20 




Poisons. 

. Where rats are present in very large numliers under conditions' 
wliicli precluded gas being used, poisoning was found to give tlie 
most satisfactory results. ■■ Although the use of poisons Involves 
less troid, fie' mini expense tluin gassing and tra.pping on /r, large, 
scale, there has. been much,, objection to the metliod owing to tho 
danger to' 11111.11 and domestii^' animals, and ,to th.e possibility of 
the rats dying under', flooring.s. ■ 'With .regard to, tire fi„rst objec-' 
tion, tli,e„, „ danger lias .■.perhaps , not fieen .much, .(3xaggera-teil/f('»r' 
although we have ourselv.es' had- no'.s.neli iiiTforturn^'rte’ expericiHi^s,. 
we have beard of uumerouB cases where [figs and oi.hor valuable 
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jiiiiinfilw were killed in, a<l<lition to the vats ns a result of t.i*eat- 
ineut with phosphorus, arsenic, and strychnine. As to the 
second objection, in the coi,irse of ouv nunierons tests, conducted 
both in urban as well as rural districts, we did not receive a 
single coni|)laint with respect to rats dying under the floorings of 
buildings, and the [wssibility of this oecurring appears to be 
more remote tba.u has hee,n. suggested. 

We spent some time experimenting with both Pljosphoms and 
Arsenic, but it was realized fi*om the first that the dangerous 
nature of tliese poisons, unless tliey proved of very exeeptioiml 
value, |)reelm]ed their being recommeiide<l for general use. 
Phosplioi’us, altbougli obviously easy to detect, proved to be an 
atti'active ])ait, and fai* more so tlian arsenic; unlike tlie lattei;, 
however, it does not, especially in snimner, I’etain its toxic 
properties for more than a, few days. 

Below are given tables showing the results of our tests and 
investigations with phosphorus and ai’senic preparations of 
various kinds. In these, and in our tests and investigations 
with otiier poisons, we have termed the result a “Success*^ 
wliere a definite reduction in the nnmlier of rats was recorded. 
In tiie cases marked with an asteilsk we wei‘e not present at 
the test, Imt the facts were ascertained from reliidile witnesses. 


Phosphorus, 


Naturo of IhTvuist^s 
or i.ocality. 

Approximate 
anumiit of 
Tmt used. 

IvOSlllt. 

KemarlvS. 

L Mililnry Cant]> 
!uul Fnnn. 

lo lbs. 

Snccoss. 

A very large auml>er of dead rats 
were colbH'tcd on tho day following 
tbo test. This,, a very badly in- 
fested urea, was almost completely 
cleared of tluj vermin. 

tJ. Fnrau 

2 lbs. 

Siiccoiss. 

Reduction in numlier Of rats was 
recorded. 

("InrdifHs, 

2 lbs,' 

Bucochis. 

Tbe rats were; entirely eliminated. 
Tins Garden bud Ik»« treated for a 
cotiple of TOontbs previous to tbe 
test with, , Virus, but with,' no', 

: , result. ' ' ' 

4*. .'Farnn 

! . '■ 

8 \\n, , 


: A red act ion in tbo luimber of rats , 
resulted. ^ ^ ^ ^ , 

'5, Plot of .Siaall 
I'owii, 

' '■ ' ' '■ ' 


i Failure, 

Altbowg’b this; town, : was; ■, badly in-i 
■ fasted only , a 'miimte , quantity of 
,tbe poison was tabom' Sub'se(|uen,t 
''treatment w^ith, ■ ejctraot ■ of ,Squins 
was a success. 

i 6. Eiilihbh'Diuap.." 

I ' t'"' ■ ; '' 

5 IbH. 

'Success. ■ 

A. number of dead rats wore collected 
on the day following the test. 

1 7. SIkii,. 

i ^ ' 

2 IbH. 

Failure. 

The bait was not talwn. 
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A rse/(i(\ 


Xjtitnv of 

or ,Loi'.alit 3 ‘. 

AlRivoxiinuU*. 
{nisouiit of 
iSait use.l. 

Ucsnlt. 

licmurlis. j, 

1. 

J'Jesi tie lice. 

2 Ihs. 

Success, 

The nits vaaisbc 1 Ibr a pca’iiH,! of 3 or j 
‘I weeks, after whieb the v rrapprarecl j 
but iu siuall umubers, | 

2. liuhliisli Duni]). 

■ill.. 

I 

Pa j lure. 

Only a small (juaiility of the bait 
was lakon ami im deit?] rats were 
i tliscovevcd. 

R. Bstkc'r’s shop. 

3 Dis, 

Failtnv. j 

.'\llbon{j?b ruost, of the bait: »lis- 
a|>}iearc»l no reibictimi in the 
number of rut> was recnnled. 

4. .K-ubhisli DuiUjj. 

10 Ills. ^ 

i 

1 

Succc-^s. 

Most of tbe bail was taken tm tbiK,' 
ticcasimv ami; a ' lai't;*', 'uum'biu' of 

dead ruts were*' ta.dleeted. 

' 

5. Gencrul Stortfs. 

•t lbs. : 

Fallnvc. 

The Imit was not i iiketi. 


'With. Stryeliniiie, wlndt.is aRknowletlged a most eifeci;ivf‘ poisoii, 
we uia.cle' IK) expeia/iiietits, aspowltig- tt> its deadly a.ctioiu its wliole* 
sale iise could not under any tdrcmnstances be re(a>nnneiiiltMb 
Much time was spent testing various prepara.tions of wliicli 
Barium Carbonate formed the basis, this rat-poison having been 
•selected as' the most suitnl)le b}^, 'the. United, Sts'ites' 1 .'iepiO't- 
meat of Agrieidture and the Indian (xovernment. Althotigh 
1 1 or 2 grains sutlices to killa. I'a.t, Ikriuni Oarl)onate is more or 
less luirmless to dotnestic animals, cats and chicker.s witlistnmling 
I(}-ir> grains, and an average-sized dog over 101 ) grains, I t has 
also the advautag(‘s of being cheap, tasteless, and th(‘refor(^ easily 
made attractive by mixing with a suitable l);vit: furtlier, its 
■corrosive action on the uiucous niendmtne of the stomadi induces 
the rats 1,0 l(‘jnav thedr holes in search of drink, Alfhotigh iJie 
successes ohiaiued with Baia’um G trhonaio were not so (hahsivo 
as those resulting from treatment with Hquill a ]H>)sr)u we I'cfer 

to later, with one exception a definite reduction in tJie miniher 

af rats rosrdted from our tasis, and we satisfied <mrselvt‘s that, It 
. '■jva.s as effective a'-s the more dangerous poisons, sncii a.s {)hosphoni,s 
: a:nd ';a,:rsenic. In inost ea,ses the poison was ]>ut (lown w'itls taih)W“ 
-fat mixed, in equal proportions, jind smem'ed oti 'Ijrfwh I'o t'rm.ko 
-ccmtain,; 'of the destruction of' all thO' rats leavin,g tlieir lioles in 
•search' of wsiter it was found advisableto |>]ace witlnn their rcamiq 
' ■o.n.tlie day following th'e trea.trnent,- 'bowls containing a solntio'ri 
.-of 'Sq.uill and , 'in ilk ; the i‘ats being* thus, made to parta.ko of inoro 
poison ;ih:vi,]ieirmffc 
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Barium (Mrlouaie, 


Nature of '!"t*emiseK 
ill* .Locality. 

Approximate 
annnint of 
Itiit ii.-'-ed. 

Hesull, 

iJemarks. . 

■ 

1. Out 

Store. 

2 Its. 

Success, 

All the bait was taken and tlie rats 
disappeared for a nioutt. 

C. .IHtto, 

3 Its. 

Do. 

As tte rats returned treatment was 
again applied in tte store Ovtict 
wins once more cleared. 

a. S\ve(3t Factory. 

2 Its. 

Failure. 

No definite improvement was re- 
corded, alttougt nearly all the bait 
was taken. 

4*.. Garden. 

1 It. 

Success. 

'idle vats disaiipeared entirely for a 
couple of montlis. 

5. K'ujickei-^s Yard. 

5 Its, 

i 

i 

These prenn.ses were so seriously in- 
fested that n (dearance u-jis out of 
tte question, tte yard l)eii!g’ strewn 
with hones to a de[>th of tl fec^t. | 
The rats W(.*ro to he scon in ! 
enormous niimhcrs iu the daytime, j 
All the bait was imnunliately i 
taken. | 

: 6. Canteen. 

1 lln 

! Success. 

i 

A decrease iu tlie nvnnbcr of ra,ts was 

vccordeii. | 

, 7, Ora nary on 

I Whiii't. 

5 lbs, 

1 

1 

Success. 



Other |)re|)aratioii.s which we tested (‘outiuiied l^laster of Paris, 
'M'afJs'DesiinH 8ul|>ha.te, (''rotoD, and 'With tliO' .exception 

•of the last-nnined we found that all these, ]u)\vever at^-riiidvivelv 
disguised, were only t-Jiken if no otlier food' was' a,vjiihil>le, a-inl 
tlnd'r' use as a, rat-leide conid tlierefore.be disregai’ded; 'IScjnill, 
which, is (.yiitained fro,in. iJie bulb' of a 'plant, {Sci/Bi ■’Numtinm); 
'■ota.urrriiig in great abundance on. tlie ' IVTe<1iterra.nea..i,r coasts,' (•an 
be used either in tJi.e 'form ■ of a 'powder or'of ^a' solnti.oi.'i, and, '.in 
PranccMtnd its ( 'jolcu:' lies it .lias for so'ine ycMirs, laaii known i.o l:e 
•an effecdJve ra,t«|'>oison. :',I'n' this eountry it lias hoim little used, 
•as, until rec.ently the only proprietary preparations con- 

taining the extract, ,'of 'td'UVj;)la'Tit''',h.ave '.becar in ■ t.he hands (»f 
conipanies which likewi.se.' so.kl virus, .a'lnl' its use, was only rcconn 
mended in the "event ,. of ''tlie' '.vims ■ 'proving a' failure, AlPiongh 
•extremely toxi'c'..aS' far as. rodents ' are ' co,n.cerned--4die minimum 
„d,etl.ial dose for a rat being only hatf' .a, 'grain— >S(ptill ' is e'ompa'ra-' 
tively harmless to. 'domestic animals*;', 

,' As will be ,se6,n, below,, ,a' very^ laigc number of :, tests, were, 'made 
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witli S(]uil] |)re|'Mrratioi) 8 . Home in iJio oilini’s in iJn^ imw'der 

loniK 111 tlii‘ form tlie -was iiiixoil with sin 

propiirtvimi of milk into wliieli H ll.is. of hreaui wore soakiN,! for* 
everV' gallon of tho Kolutlon. As a. powdor it was gis'iai liiixini 
with tallow, or tullow and oaiinrah and snn’arrd on hrosoL Witli 
one exc'e'ption, however, our sur<a'‘s.st;*K Wf‘r<:‘ old.airnal wiinri tlici" 
liquid B<|ui]l was mixe<! with bread a,nd milk, and it is in this 
form tliiit we I'eromniend its use. 


1 

Njitnre of I’romisos ‘ 
or Locality, j 

\l)|>ro\in»at:e 
iunount of 1 
bait used. | 

i 

pesuU. 

Ueiaarlts. 

■ '' 

1, Store. 

2 Ills. j 

1 

,!. 

'i 

Stua;*es8, 

Thi'S store, in wble"lr t,ko rnts were to 
'hw sii'Hsn ■ .in luoad'' dayligdit, was very 
badly: infested, and' fo'v It ntontbs 
. 'brevious ■ t«> 'Our' test' aii averag“e_^ o'f | 
kf rats a week wer<‘ caught, with } 
traps. As a result of tlie treatment 

Ji hirge iiuniber of dead rats were 
discovered and the stove was en* 
tiroly cleared of the rodctits. 

3.,Fan'0, 

10 U>s, 

Success. 

A number of dead rats wei’C collected 
in the course <)f tile week following 
the treatment, and a diminutiot» 
in their iiundHjrs was recorded. 

Private ,Ked- 
deuce.' . ■ 

.'lib., ■ 

Success. 

Tire rats were entirely cleared from 
the premises. 

4t'. Part of 'Town. 

‘dO lb*. 

Suecess. 

A mnnl,)er of dead rats were {‘ob j 
lected on the day tVdlowing* the 
application, am! a. diminution ii» 
tludr numbers was recoiah'd. 'fhis 
town had pnndonsly Ikm'iii treat(Ml 
with virus and }>hos]>lim‘Us witli i 
no resultH. 

„,5. 'Poultry Yard. 

b lHs. 

Success. 

j 

A decrease in the number of rats 
was recorded, and a mimher of 
carcasses wen* found on the pn*- , 
uiiscs on the day after tin* poiMUi 
had been put down, » 

'6. Poultry Yurd, 

2'lbs. 

Success, 

No rats have been seen in this yard 
since the test was nuide, \''inis 
Inid previously betm use<l 'Without ' 
sturces.s. 

. Y."'.Farm. ' , 

y 1,: ; 

20 lbs. 

Success. 

Tins farm was very 'badly infcsteih 
.■and .the riitM were im evidence .in 
'hirge immberH in ' .tliC' daytime, 

.. The day following the treutment w 
■ voij .large miinber, of ' enreaftses' . 
,, were, eol lected. T'lie farm is '.now 
comparatively' tVee of the verm in, i 
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NiUare of I’omiiKes 
'or Lfx'nlity. 

Approximate' 
amount of 
Bait UHV'd, 

Result. 

Remarks. 

8. Gurtlc-rt. 

3 lh>. 

Success, 

. 

Large number of dead rats fouud 
ill the week following the treat- 
ment. A great improvement was 
ejected. 

D*. .Fi'trsu. 

8 lbs. 

Failure. 

Tbe liait was not taken. 

10. Farm, 

8 lbs. 

Success. 

A number of dead rats was collected 
on tbe day following tbe treatment, 
and a dimimitiou in tbeir numbers 
wa.s recorded. 

:il«. H'ous,* aiul 
Stultlfs. 

r lbs. 

Failure. 

Tbe bait was not taken. 

12. Town. 

150 Ihs. i 

1 

1 

1 

Success. ! 

i 

Tin’s tost proved a great success, 
dead rats being fbuiul in ver}’ large 
(piantities in all parts of tbe town 
on tbe two days following tbe | 
treatment. The rats have lanm j 
]>ractically extenninated. j 

13. FmljHulcuu'iit. ; 

4. lbs. 1 

Success, j 

Tbe vats werti entirely cleared from j 
this emliaiikmcnt. j 

ir. lics'Mifiico. 

2 ll>s. 

Failure. 

Only a very sliirbt diminution in the 
numlier of rats was record(?d. 

lo, Fcmm! Sttirc. 

'1 lbs. 

Failure. 

i 

Most of the bait was taken, but no 
good results were obtained. 


III tc'sts mimbors 13, 14, n,n<l 15 srjviill-powiler waK laid dowru 
Ju all othar <*ases t lie sohilvion wa.s used. 

As a resuli of our investigations, we liave no liesitation in 
coniiug to f ile eouei vision Mavt Squill-solutiou is the most effective 
rat-poison, and recarnnnend .its use in preference to ' Barium' 
(J? VI* lion a, to for tin:* following reasons: — 

(1) 'Tliat for rotlents it is' three times as toxic.' 

(2) 4'}iat it is fn*en less harmful to most domestic animals. ' 

I.'^hi^ oiHV j,iv)iui- against tlm use .of Squill lies in the fact tlmt 'at 
prt3senti it is som<nvha.t mormexpensive' tha,n most other poisons, 
Thm I'llaiit. gi'oirs, ]iowever,,',in' extracinlinary abundance on,, botli"' 
tln^ ,A,fri'eau and Em’ 0 |>ean coasts vif 'thcv 'Mediterranean, ''and.: 
t'hciridfvre no vlitliculty sliould'be experienced in obtaining a large 
stipplj Jit a reasoimldc cost. ,■ ' ■ ' ' ■ 

:Vwus. ' ' 

I’hf* discovery s<imo tinie Mek of a bacillus pathogenic tc)' 
rodents led to a new method 'for the destruction of rafs and mice. 
Following tins discovery, the virulence of the organism was 
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•rRis(3<l by Jirtificual metbods io tlie laboratoiy bihI m iiinn!>er of 
Hat Viruses wei-e placed on tlie iiiarket. 

The ii':in:i:u;vfactiu‘(:‘rs of these ehiiined that tbe liaeillus wtis so 
virulent that it would kill, rodents in about ten days, and tlastr 
withiii a. inonth the disease wonhl sprejid witli fat;al results to the 
whole of the rat — or mouse— population of the area under treat- 
ment. Idle i.*esults of recent iiivestig'ations on the efficietuy o.t 
soine of the viruses on the un-irket haa'e I>een disa])poiuting. 
Ikvi n brill ge''^ lias experimented on a very large mnnl>er of rats in 
captivity, and the results of Ins ex|)erini€mts sliowerl that tiie 
destructive powm* of a, 11 the viruses lie tested was inconstant, 
tlie <k‘a.t]i-rate in the different experiments vaiying from 20 to 
50 ])er cent. Further, according to this exjierinientiitor tlie 
presence of agglutinins in the seniui of the rats which survived 
after being fed on virus gave reason to sufiposi;:* that a certain 
proportion ac(|uir€rl immunity and were theicl'ore unlilcely to 
siiccuml") to a second infection. 

Ex])eriments witli the i*at*-vinises conducted some yejii’S ago 
during the outlmeak of plague in San Francisco also ga\'e |>o<)i* 
results. 

.It must be recognized that, if generally suecessful, iJiis methiod 
of exterminating rats a, rid mice by spreading among tliem a, 
ilisea.se,' 'not a-tfecfing Man and do'mestic aniimils, , could not be 
improved upon, and I was tberefore anxious to give a tboiuugii 
test to all, the viruses on the market in the hope that tlie results 
of tlie expei'imeuts uuder natiu’al carnilitions woiihl diircr from 
tliose obtained in tbe hib(>rato^^^^ 

We made in all 7 tests with different virus prc]rirations, and 
of these one only was an nur|ualified success; three were |>artial 
.successes, a very slight reiluctior .1 in the numlier of rats heing 
recoriled, and three Avere a,bsoUite failures. A numlan* of relialrle 
■witnesses wlio visited. the Exhibition in the course of i;he summer 
informed, us of tiieir experiences, and we nscertaineil the sueces;^(‘S 
imtliese' cases to .amount f.o about 33 i.ier cent» 

Tmppiufj. 

.Altliouglr ,we b.mnd that tra.pping alone will .not always rid us 
-of the rats where they are present in very la/rge i,H.uiihers,' iHn'rrr" 
theless if the best. traps ai'e’useil skilfully ivnd |.)a.r.sisie}diy tlie 
; vermin ca,n be gi.*eat!y reduced, ' 'Owing to tire al,mudance of food 
in our Oaialeus, the locality is not one where much success v'ould 
be expecte<h ]Nevertlre1ess,',.in the '.foiu*': inoutbs ivferi.’etl to in 
this report, we caught' with;' traps- 'alone '736 rats. Of tlm .ma.ny 
ditferent traps laid down, thi*ee types accounted for 85 per c‘cmt. 
of the total catch. Some of the traps that proved to Ire failures 
weiv those we found most frequently iii ' use in' the raOiirfested 
'localities Avhicli we visited, .'w.bile . the nmst; succcwsfid' type of 
trap, several of which had been laid down in our (laidcuis for 

* d ourual of Piitlurlpgy» ^ 
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severii! }'ea,rs, is noWj so fa,r as we can n:i<M..ke out, no longTU' being’ 
inaiiutVicttired, 1.1ie lattA-u' trap, known to ns as the Erailsford 
Ti:‘ap,a*o!usists of a, long, narrow wire cage witli doors at eacii end,, 
wldidi, when the traj) is set, reinain open, ieaAu'ng a direct passage 
through. A |)Iatform in tiie centre, where the bait is placed, is 
coimected b\' a. sj)ring wliich wiien trodden upon I’eleases tlie 
fh;)ors, iin|)iisoning the rat or rats. Sucli ti‘a-ps were put down 
on (>87 occasions and accounted for the capture of 209 i-ats. 
inakes of this trap were formerly sold, the one in which the 
lieiglit of the |)assage measured 4i inches, the other in winch it 
measured 7 inches. As the latter' gave far better results than 
the former, in order to ascertain tiie ivroportions which would 
gi\'e the best results, traps of different heiglit and widtli were 
tested, with the result tluit the type with the greatest heiglit 
was found iii<,)st successfrd. 

'Idle following are particrdars of the.se tests : — 

Percentage of rats caught in traps 4.1" high 

J? V 9? ^ 99 

Q" 

J5 97 77 7? ^ 77 

The widtli, |)rovided it allows for tlie free passage of tiie rat, 
makes no difference. 

Other cage-tnips tested included sueli well-known tyj-ies as tlie 
ordinary Cage d’rap with bait book, and with a platform con- 
nected hy a. spring with the door, tlie Eelpot or Wonder, the 
I.lonml Wire, a, ml tlie “ Mystoff We also experimented with a. 
numlier of new types sent to us, and with Barrei trails and 
Stot'karles, ■ ■ 

,77m (jrtUiiary Gage Trap, — This trap, wliidi is sold at most 
ironmonger s]io|>s, wo saw in vise on many occasions in the course 
of our visits to rat-infested localities, but were invariably in- 
formeil tlmt it ca.uglit no I’uts. ■ This' was likewise our experience 
\vith tlie type witliont the bait-hook. hen, .however, it was 
proviihal witli the |,i]a,tforin which wlien trcalden on closed th© 
door, more srdisfactory results ■ were ■ obtained, 16 rats ''being 
cangld^ with 166 of these tmps. ' ^ ■ 

The Eelpot or Wtrader Trap^ which permits the free entry of 
the ratS' 'whilst preventing 'their, it, is divided into two eom- 
''"pa,rt,men'l:-s '('('viinocteff wit'ii a 'trap-door, Tliis 'trap ha'S, 1' . kno.w, 
.frerpientiy' been respor.isil)!©' for. the capture' of'.; .n'lnubers': of .rats,'^ 
."Witli us' it dhl .not prove a ''.great ■success, ,■ 'The keeping,' of' 'a. 
female '.in tlie trap' a.nd' Inriting W'ith: tll©''^l•©'l'B,aIe',■ge:n'i',fe^ organs 
haA'ing lH.‘en said to entice the ; 'males,'., botlr^ these': devicetS:,,^ 
resorted to, but with negative. res'ults'. ■ 

The Roiuid Wire Trap is a simple type, tiie rats having an 
entry through a hole in the centre, but being prevented from 
escaping by the {iresenc© of a number of fine loose wires which 
hang from' the sides of this aperture and close round the hole 
wlum the rat climbs up in order to e.seapo. For some weeks we 


19 . 

28. 

34. 
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pliiciul one .of these traps, ■ ivumsvirlng 1).] i.}irh«^‘.s in hniglit, iti 
various loealities iu the Garilens fret|tietitefl by the rodeiit'^ hut 
Without success. At a. laifer da.te \ve found t-hct; i-liis t..ype w;cs 
Ijeing used , "With good results iu a' rat»irifesu:*d uinl ou 

.couvpari'Ug it witli theoiurwe laid Iuhvu using found tha.t li iiiffererl 
ill uieusurtug; ouly 7' inches in d'luightvJUMl a., siiriitir oiw \va:s* 
procured for our use, Xf not very successful ii. ueverth.eless 
'Caught a luimber of nits, and oliviously therehu'e, as was ihi* case 
with tlie Ih’ailsford trap, it proved .s[>ecially eliii‘ae!ou.s only 
when couforining to certain nieasiireiuents. W'ith 124 tra|>s of 
tliis kind (7 inehes in lieight) 12 rats were captured. 

The “d/ys/a?” 7Vap ('onsists of a, metal structure (Munu'cteil 
wdth a ta.uk full of water, ddie liait is piaceil Just inside tlie 
door, whicli closes on the entry of the rat. In ordiu* to eir(*ct ii.s 
escape the rat climbs up tlie cage to a. hingcMl platform, which 
C(}Ha}>ses, preeipitatiug the rodent into the tank, 'ria* collapse of 
tills phitforin automatically opens the door of the cagi' and the 
next rat is thus enabled to enter and, repeat tin* |nnl'onmmce. 
Altliongh I lia.ve been informed by some insers of tliis trap that 
it gave good results, tiie oue wliich we testeti for several wiMsks 
was responsible for the capture of one rat only. 

Atnuuiber' of .new' types of cage-traps were sent us ami given a 
trial." "':B<3ine Were, most . ingenious,- but. 'as "tliey 'failm'l to catch 
.rats it, is unnecessary to allmle to thenr, ■ , 

. It was ’ found that '.several of. ■ the eage-tmps we tested .were 
made of too light ware, with the result that tits eirpfcureil rats 
were aide, to IVrce theWvi.res.. 'apart and escape. . 

Barrel traps have frequently been asserted to, l>e' very ettective, 
and we therefore experimented with tiiese both in the (lardens 
and in otlver local iti es wliere rats wwe numerous. One of the 
methods way employed was to fill, the ];)arrel up to within a foot of 
tlie top witli ea.rtii, (H)vereil with, sawdust and chair, and upon 
this placed vaadous bait. For some days we allowed tla; I’ats to 
ftaMl from tlie barrel. When we found that, mosfi of Mui l»ait Imd 
been ta.ken for several nights in suci'essioii, \relier was sobst/itui.ed 
for tl,ie earth, also covered wiih a. layer of saavdusl: aiul ehair; 
and 'we awaited results, Kone wcri% howevm’, (mtihcoiisiug, the 
. rats oliviousiy suspecting a 'deception'. 'The (.itlau,,’ j,i!eflioi„'l '(M'.u'I,- 
sisted of covering tlie barrel with brown paper, upon which the 
bait was pln,ced. After tlie food had been talcen for a fow days 
a' cross was cut in tlie paper in order that the rat.s mighi fall 
through into the barrel, Tliis answered very nmeh hoMer, ami 
am in ruber of rats wxme captured by- this tievice. 

The ordiimv)/ Htoekaih trap consists of a wmodeu stockade, 
about 4 feet high constructed to enclose a spaia^ about 10 feet 
square. On oue sale is a door a, foot wide and high, wiiicdi is 
open a, ml closed by a cord and pul leyn The Stnedunki having 
hemi liaited and the door kept opeiipthe rats are for a we(‘k or so 
allowed to fecil and to run in and out. HuliSiMpumUy the 
op(‘rat or secretes himself and at a suitable inomeut. r('l(*aseK the 
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€or<i controlling the door. This contrivance having proved a 
success we were anxious to give it a trial. Idie weak part, how- 
ever, of this trap fippeared to be the amount of time that, would 
be wasted l)y the man controlling the sliding-door, and therefore, 
in order to dispense with the human element, with the help of 
my friend M,r. Ma.rk Barr, I worked out a, sclieme winch enabled 
the open door, wdnch rested on a hinge, to fall ])y being drawn 
towards an electro-magnet, the latter }>eing in contact with a. 
num])ev of batteries and an alarm-clock. Tims if we wished the 
door of tlie trap to be sliut at a certain time ail tiiat was 
necessary was to set tiie alarm for that time, when the current 
acting on the magnet released the door. With this a number of 
rats were ca|)tured. During the winter montlis, when less food 
is available, it may possibly give still better results. 

Tim steel (lin trap lias for years lieen used with success, and is 
the type generally popular wdth the gamekeeper. Niue liundred 
and seventy-tliree of these tra.ps laid down in our Gaa-dens were 
during the four months in question responsible for 173 rats, a 
percentage of 17. Considering that we obtained a. higher per- 
centa.ge with the Brailsford trap, w’e presumed that tlie gins 
would be specially successful if laid in the centre of any passage 
sliowing light at the far end, and w'e consequently experimented 
by covering them with hirge drain-pipes cut longitudinally in 
luilf. Idiis experiment was, however, a failure. At a, later date 
we continued the experiment cm tlie same lines and liad lioles 
bored in the top of the pipes in order to allosv for some ligdit to 
enter, 44iis was sliglitly more successful than wdien the middle 
of the pipe was in complete darkness, and a few' rats were 
<c‘iught. The results, however, could not compare \vith those 
obtained when the tra.ps were put down in tlie usual manner. 
As the Brailsford trapis continued to give sucli satisfaction, 1. 
ordiM'ed a, numlier of (u) vers exactly similar to those of the cage- 
trap, luit. witliout doors, liottoin or centre platform, in order to 
ascertain whether, when, the gin-traps were covered with, tihese 
wire“]„>assages, a iiiglier percentage of sn<x‘'esses ',w(,>u,!<l be a,tiial,ne(,1. 
The result was liigldy satisfactory, tlio gins, "wlsen plai'ml under 
tli<‘.se c.hei'ij) "wi.re-eovers eatcliing almost 'as many, rats I'lO!* trap "as 
tlie Brailsford suid a liiglier numlier than wlien [dared in runs 
ii'utlie ordiiiary w’ay. 

Ilreak-hack -With, one exception these gave' no, good 

resuii.s. Th(‘ exciqition Avas a type kno\vn as the “ Nippeiv’’ ami 
witli lhb2 of iliest^ traps 237 rats were caught. This, a. very 
iuex[)eusive tra.]), is most siutable for putting ilowm indoors or 
under covm*, n.s in wet weather the wood is liable to warp am! 
render ibe appliance useless. We would suggest to tlu^ makers 
that a similar traji be made of metal for outtloor use. As in the 
case of the Gin traps, the Nippetvs,’kA^^^^^^ placed under wire- 
covers, were responsible for a high ei" percentage of captures. 
The figures below sho'AW .residts/obti,Mned: 'witlr,''!^ "GBii and, 
100 Nipper traps when laid doivn in the ordinary manner and 
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j>lac(El one of these traps, measuring' 0.] iur!n‘.s in luaglif^, in 
various loealities in tlie (.hirOeus f're(|uenfced hy t.-lie ruilent-s, iMiti 
■witli'out success. At u. la, ter <']ate we foiunl tinO; tiii.N was 
lieing used with good results in a rat-iufasual stm'e, [futl on 
CO 10 pi wing it :witli the one we had l>eeu using found that it ditiercil 
in measuring only 7 inches in height, a.ud a' simi.ia.r oiu* was 
procured for our use. If not \"ery successful it lowes'tlicless 
caught a mini’ber of rats, a.ud obviously ihtoadore,, as was the case 
with tlie Ik'ailsford trap, it ])roved specially eilicacious only 
wduni conloriningMai certiiiii measurements, W'ith 124 traps of 
this kiml (7 Inches in heiglit) 12 i*ats were captured. 

27ie I'nvp consists of a, metal strudure caMUicctcd 

Avith a, ta.nk full of water, ^riie bait is placed just iusitle the 
door, which closes on the eni-ry of the rat. in order to cvdiH't its 
escM|)e the rat cliuiiis up tlie cage to a. liiuged platform, wliich 
collapses, precipitating the rodent into tlie tjuik. I'lu^ colla psi* of 
this pljitform iivitoinaticfilly opeiis the <loor of the cage and the 
next ra.t is tlius enabled to enter and repeat the performance 
A-ltliough I luive been informed by some users of this tra,p tha/t 
it gave good results, the one which we tested for stua'ral W(‘eks 
..was responsible for 'the ■capture of oUe.i’Hit only. 

A' number of .new types- of cage-traps were. -sent us ai-al gi\'en a. 
drial,.- ' Borne ' were .most' ingenious, but' as' they ' failtal .to catch 
rats it is unnecessary to allude to them. * 

It- was,, found, that several"- of I tUe'''efige“traps we -'tested .'were 
made' of. too liglit -'wire, with the- result that the captured 'ra-tS' 
. were able' to force the wires ap'art -and .escape* -- - 

Barrel traps have frequently been asserted to lie vei’y elteetive, 
and we tiierefore experimented with tliese l>oth in the hardens 
and in other localities whei*e rats wei*e numerous. One of the 
methods vve employed ’was to Ull the barrel up to wii/liin a foot of 
the top with eartii, covered witli sawdust and cludf, am! upon 
this placed various bait. For some days wo allowed ihe r,‘UiS to 
f(if‘d from the liarreh Wlum we foumi tliat most, of 1 .Ih^ bait liad 
h(?en taken for several nights in sncuasssiou, \'*iiier was sulistitnted 
for the ejirtli, a, Iso (X>vere<l with a layer of sawtfusf. and chatT; 
-and.. Ave awaited results. .N<'>rie Ave.re,' hoAvever, tV.>.'rthc<>ming, tlie 
.rats oliviously suspecting a -deception. 4.4ie other Miet'ht-'M.'i. cmi- 
sisted of covering the barrel Avith brown pa|:>er, upon which the 
bait was pla.ce(i. After tlie food liad been takeii f(U‘a jVs\' days 
a cr()ss Avas cait iii tint paper in order that tlie rats might fail 
througli into the barrel. , This answered very much het.i tu', and 
a iHimhcr of ra,t8 Avere captured b}Vthis device. 

The ordiuarp Bioehads trap comints of a, avoojIcu stoi'kmh^ 
about 4- feet high constructed to enclose a. s]>nce about |t)f(M4i 
spuare. On one side is a door a foot Avide and high, which is 
open and closcal by a coixl and pulley. The Btoidcule having 
liticu halted and the door kept open, the rats a, re for a wmb or so 
alloAved to feeil and to run in and out. Hulisepnoiily tlu^ 
<»poi*ntor secretes himself and at a suitable moment, rehsases i.ho 
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-cord controlling tlie door. This contrivance having proved a 
success we were anxioiivS to give it a trial. The wea,k part, how- 
ever, of this tra,p a,ppea.red to lie tlie amount of time tliat would 
be wa-sted l)y tlie imiu controlling the sliding-door, and tlierefore, 
in order to dis|:)ense with the human element, with, tlie help of 
my friend M.r. i\Ia,rk Bn.rr, I worked out a. scheme whicli enabled 
Idle open door, wliich rested on a hinge, to hill by being drawn 
towards an, electro-magnet, the latter being in contact with a, 
iiiiiiilier of batteries and an alann-clock. dlhus if we wished the 
door of tlie trap to be shut at a certain time all that was 
necessary was to set the alarm for that time, when tlie current 
acting on the magnet released the door. With tins a number of 
rats wei*e captured. During the winter months, when less food 
is a vailable, it may possibly give still better results. 

The steel Gin trap has for years been used with success, and is 
tlie type generally popular with the gamekeeper. Nine hundred 
and seventy- three of these traps laid down in our Gardens were 
during the four months in question responsible for 173 rats, a 
percentage of 17. Considering that we olitained a. liigher per- 
centage with the Brailsford trap, we presumed that the gins 
•would be specially successful if laid iu the centre of an}' passage 
showing light at the far end, and we conseijuentl}' experimented 
by covering them with large drain-pipes cut longitudinally in 
half. This experiment was, however, a. failure. At a latei' date 
we continued tlie ex|)ei‘iment on tlie same lines and had lioles 
lioreil in the top of the pipes in order to allow foi.‘ some light to 
enter. This was slightly niore successful than wlien tlie middle 
of the ])ipe was in complete dai*kness, aiid a i'eu’ ra.ts were 
caught. Tlie results, liowever, could nut conqiare with tliose 
obtained wlien the traps were ])ut down in the usual manner. 
As the Brailsforil traps continued to give sucli satisfaction, I 
ordercMl a. iivnnher of covei*s exactly similar to those of the cage- 
trap, but without doors, bottom or centre pla,tform, in order to 
asciU'tain wliether, when tlie giii-traps were covered with thesis 
wire-fiassages, a .liiglier.percentage of successes would be atta.ined. 
Idle result was liiglily satisfactory, the gins, wdien plaxaid under 
tliese ,clu:\‘'ip wi re-covers catching almost ■■ as ■ many .rats per t.rap as 
tlie 'Ih*a,ilsford a,nd a, .liigher number than' wlien. placei.i in runs 
i.ii tlie ordinaiy w’aj.- ■ 

; Ihxak4mck ■ ^r«/>.^.'-““'W'ith’ one .exception .tlieso' gm'i' 'no good 
results.', 1,.die' exception' was 'type, lvnow,n a,s'tl:ie “Nipper,"’ a, ml 
v’ith, llH'kJ of tliese traps’ 237 'rats were ca'.uglit. ■ 'Tdiis, a. v'cuy 
inexpiaisive trap, is most siiitable for putting down i indoors or 
under (u.)veiV'as in 'wet weatlier the" wood 'is iialilo to warp and 
w.mder i-,he 'a.p'pliarice' useless.; We w'oul'd', suggest to .'the makers 
that a similar trap be made of metal for outdoor use. As in the 
ease of the Gin traps, the “Nippers,’* when ])la(‘ed under wire- 
covers, were responsible for a higher percentage of capiAires. 
The figures below show results obtained with KH) Gin and 
iOd Nijiper traps when laid down in the ordinary manner and 
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wliPM cxivereil with a 'wire tunnel 8" liigh !>)' 4'" wide hy 24" ui" 
31.;" long. 


'Nuniln^r ot\r;i-ts caught wit4i 100 Gin traps lahl down in 

the ordiiiaiy nuumcr 

Do. do. 100 Nipper traps <lo. 14 

Do. do. 100 Gin traps covcr'ed witli 

wire tunnels 28 

Do. do. 100Nippertra.ps do 21 


An jidditionai ad\aintage in the use of tliese w’ire covers lies in, 
tlie fact tlmt the Gin ainl Break-back traps can l)e laid down 
in poiiltry-riins without feni- of injuiy to the fidl-growu birds. 

!Lt li!i\'ing constantly l>een stated tliat traps slionld be hsindied 
as little as possible, and that in setting them gloves shonid. he 
worn Oi‘ tlie Imnds rubbed in earth, we experiineiited witli a ver\^ 
large numbei* of traps to a.scertain wdiether rats a-ri3 nsally 
influenced liy the huiua.n odour and are alarmed thereby. On 
fifteen occasions we laid down in a rat-infested locjility outside 
the Gardens 20 traps, 10 Gin traps a.nd 10 Kipper traps, half of 
these lieing earofully handled with gloves rublied in earth and 
faintly scented with aniseed,, tlie other lialf being freely liarullcM.I 
with tl'ie imked hand. ■ As a result of this experiment we, satisfl.ecl 
ourselves that .there is no necessity. for' attempting to disguise tlie 
human odour, 3() rats being caught with the traps handled, in 
tlie ordinary w'li.y and onl}'- 31 with those laid down witli gloves. 

The following table shows- the- niunber and type ,of traps, laii! 
dowui between the montlis of April and Beptember with the 
percentages of captures : — 


Tviuj. 

Nuinlier of 
Time.s set. 

Niunlier of 
lliit.s eaii^^'Iit. 

I’N'roojt'iifA'e. 

Trap (all si/es).,. 

mr 

201) 

Ti 

Gill Trails 

\m 

l.7:i 

17 ! 

Do, (tliwed iiudi'r win? tumud) ... 

135 

■ 

20 

’Nipper Traps ■ 

U)($13 

237 

■ ■' ’12 

Do, (placeti uiuh'r wive ttiniud). 

120 

21: 

10 

Eouiul Wire Trap (7" lufi'h) 

■ lU 

13, 

10 ^ 

: tv - , (of'tvh) ............ 

(II 

0 

0- 

ih’diiuiry Gajre Trap (with bait hook 
" only) 

'■ B‘2 ,, 

'0 ■ 

-'0 ' '' ' ■ 

Do. (with platfonri) . 

'■16-6';, ' 

,' , Tib': 

h>':' 


■. 'W", 

17 

t) 

0 t’her t Vl>e s . 


12 

2 
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Jlu/iitiug toiih Dogs and Ferrets. 

Altlioag'li tills inetliod is practically useless in most towns, it is. 
of tlie greatest assistance in keeping down the rat population in 
tlie conntian A good ra.ttiiig dog seldom fails to locate the 
presence of a nit, and will always differentiate between the in- 
haliited and uninhabited holes. The results obtained wlien ferrers 
co-operate with a dog are usually very satisfactoiy, and such haiits- 
wit'll sticks and shot-guns in tlie Society’s Gardens, in conjunc- 
tion witli tra.pping. lias led in the past few years to a very 
<iistinct reduction in the numbers of rats, in spite of the general 
increase elsewhere. The time spent on rat-hunting with the 
Iielp of dogs and feiTets lias during the montlis of April tO’ 
Septendier averaged eight hours a week aiid has resulted in 
340 ra,ts being killed. Like trapping, huiiting with dogs and 
ferrets shouhl be pursued with special activity during the winter 
montlis, and during the periods following poisoning with Squill 
or Barium Carbonate. 


Gassing. 

This method has the distinct advantage ovei' all others in that 
it kills not only the adult rats hub also rhe newly' born in blieir 
nests. Tile gases most frequently advocated for rat-destruction 
are Carhon Bisulphide, Hydrocyanic Acid, and Sulphur Dioxide.. 
Altliough liotli (ku'bon Bisidphide and liydrocyaiiic Aci(l are very 
ellVKd:iiviy the dangerous nature of these gases, the former being 
Iiigldy iidhtuiuiabie and explosive, and tlie latter very poisonous, 
odourless, a.ud iuvisilile, makes it impossible to recairiimend tlieir 
use. Suljtluir Dioxide, liowever, is visible and non-infiitmBndjle,; 
a;ri(l laumiless to inari wlieri inlialeil iii small quantities. 

In the (soiirse of this summer we were afibrdad opportunities of 
being present al. fumigations by means of sulphur ca.udles, and 
a.n a|)|>aratus nm.nufa.ctui*od l>y the Clayton Fire Extinguishing 
a'Ud iiisiiifectiiig (Jompa,ny, in whicli the sulpluir is burned in a 
furnace supplied with air induced by a drauglit, and the gas 
(1 ri veil off iiiider fiit^ssure through a hose 
'The use, of the candies for killii,ig. rats' In tlieir, burrows we 
found iiiefieclvive, the gus penetrating too slowly ; wlion the 
sulpluir diox,i<le is, 'lu.iwever, ,driven i,u,to tlie'lioles under pressure 
idle whole netwoi'k of runs is permea-ted in 'a few,, seconds, making 
the exist.euc(‘ of the rate uiulerground ini fKrssible. Altliougb 
ninny of the rorhmts escape only to die in the o[ien, some no doubt 
ro(;(>v<*r, a.n<l tli(‘ c(noperation of a dog is thereof oixulesirahlo. The 
large Clayton maidiines whieli are used for fumigating ships and 
large Imiidings ai\^ driven by petrol or electricity. I was shown, 
however, the model of a new portable ha:nd"dri\'en apparatus 
wiiieh appeared suitable for the timtment of hedges aiul embank- 
ments. No <>pport unity was' afforded', IIS of 'witnessing gassing 
on ships with these machines, able to investigate 

the system of rat (lestraiction by sulphur caudles as 

Fiioc. ZOOL. Soc.‘-*-1919, ' ' 18 
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€iin ployed by the Port of LoDdoH Axifcbority, I,’, be iiietilsod 
very satisfMctory" ro.‘8nl.ts oiid covibi we tiiiiik l)0 in:i|»ro\'ed 
upon. 

Preimitirr M emures. 

Tlie eliief preventive nieasiires, such a.s the protecivion of food 
.sii])|)lie8y the (k‘struetion and prompt removal of g;irl)ajL**e,^ ilyi 
I'epjiiring of defective drains, and tlie rat-proof in.y of Iniildiiigs, 
liave been preached so consistently of late that it is unnecessary 
to allude to them furtlier. It must remain witli tla^ inedica.1 
•oliieers of health a.nd oidier sanitary authorities to see tliat i.iiesii 
■conditions are enforced. 

Protection of Picks. 

The Ixiiilding* of ricks on I'af-proof platforms lias been oilicially 
recominended. Tliese platforms, hovve\’e*r, besides })eing extr(‘nudy 
costly at‘e not easily })ortable, a,nd a,stbe ricks are an nimily c‘rtH‘i,ed 
■on different sites, this metljod of pi‘oteetion can only be adopttMl 
in rick ya.rds. It has l)een found l)y exjimimcnt, whicli we ba.ve 
conilrmed, tlmt rats will not dig to a. tleptli of more ti\an 2.! f<H‘t, 
ami tlierefoi'e all tliat is needed is to surround the ricks witli 
galvanised ii'*on sheets, feet liigh, dug sligliil}^ over 2 fexst^ into 
the gronini. Tlie cost of such an erection Would Jiiuount to less 
than half that of a platform. The sheets are portable and would 
last for many yea.rs. 

Inorease in the iimnhers of the Old English Black Pat. 

We ascertained in the course of our; iiivestigatlons tluit not 
only luid.'.the Common Brown Rat vei‘y givatly increased in 
nionbers in recent years, Imt tlmt siiure IblO the Ohl flnglisli 
Black Bat Imd become nnicdi niorcmduindant, anrl in London botli 
species are now in some pai'ts living in harmony, not only on i iic^ 
sajae iiremises but in the sttme rooms, (.)n thri om.' floor of a. 
factory in Holborn we cajituiaal iMifli sj>eei<‘s of rats, ami also 

^specimens of the Alexamirine Bat --the brown va.riety of Pathis 

rnUm, and: tlie black va,riety (>f iH)r-mfmm. ,A, widl-kncwTi 

Lomlon rairCiiteber, who lias ki‘]vt :i*ecords of his capfaires, infonii^ 
me that he is at tlie pr^^sent tisiur catching' ns many Old Lnglisli 
Bliick Rats as (.lommon BatS;'in localities where, jaior i-o the 'waiy 
tlie latdor only wore, 'found. 

This recent increase in the mimbers of the Old English Bhudv 
Bat is disijnieting, and can only be checked by the enforianuent 
: of stricter measures for theifalestnictioir on, incoming vessels. 
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15. On cei'tain Feahires of file Ofic Region of the Cliori- 
droiiraninni of Jjepulosteiis^ mid Ooni|")a,ri.son witli 
other Finlios and Higher Vertel.)ra.te.s. By Edwaw:,) 
IhiELPH Allis, Jr., F.Z.S. 

[Received May iy, 1910 : Head iMay 37, 1919.] 

Ill a iigiire of a 149 mm. speeimen of LepidosteAis osseusj Yeit 
[4)7 ) shows the larger part of the dorso-lateral edge of the otic 
portion of tlie clioudrocra.iiiiim formed by a iatei’ally projecting 
ridge which lie says is currently called the crista parotica, and 
he a.dopts this name for it. It will, however, be later shown 
tha,t the anterior portion of this ridge is not included in the 
crista pa.rotica> of current descriptions of inammaliati embryos, 
and tliere is stiiiie doubt as to any part of it being the strict 
hoinologue of that crista.. The name is tlierefore inappropriade, 
and as the ridgt^ lies, in fishes, iu part on the sphenotic and in 
|)!irt on tlie pterotic p»ortion of tlie clKindrocraiiinm, I shall call it 
til 1 e s|) 1 1 ei 1 0 - 1 it e ro t ic ivi d ge. 

The splienolic portion of tliis spheno-pterotic ridge is formed, 
in Veit’s 149 mm. specimen of Lepidosieus^ by tbe dorso-hiteral 
edge of tbe autosphenotie, and it liegius, a,nterior]y, at the 
summit of the |)ostorbit.‘d process. Its pterotic portion is wholl}’ 
of cartilage, lint it supports, in this fisli as in the lateral 

e:lge of the dermo-pterotic. The anterior three-quarters, 
a.ppi’fixiniately, of tliis caitvilaginous |)oi1;.ion of the ridge forms 
the dorsal edge of tlio a.rticular fa.cet for the liyouiaiulihiila, and, 
JUS shown in idie figures given,' it a,pparont]y lies along the dorse- 
la.tieral edge of the ridge of tlie lateral seinicircuhir canal. At 
tihe hind eml of the fa,cet for the hyomandibula tlie ridge is joined 
by a. mu(di less prononneed one, which fonns tlie ventral edge of 
tlie fa.eet for tlie hyotnandibida, the two ridges, united, tlien con- 
tinuing onward a short distance as a stout and rounded ridge, 
wliicli lies along tlie lateral, instead of the (lorsodateral, sint’aee 
of iln^ riflge of tlie lateral seiniidrcular canal a.nd ends somewliat 
alirupfly with a ctirved liirnl' erlge slightly posterior „to tiro 
^anterior edgnof tlie epiotic bone ami some little distance anterior^ 
to tbe transverse" plane of dim va.gus fora-men. Tbe mark.ed, 
posterO" laterally 'projecting corner at tbe liind end of this ridge 
(if Amia (Allis, '’97, ’f g. B) is' t Inis 'Wa.!,! ting in 'LepidosteAUy \'mt' . 
tlie ridges of, these two, .fslies' miist,r,nevertheless, have 'approxi- 
mately tlie same posterior extent, for the,' bind, 'end' of' tlie' ridge, 
is t rn. verse d, ' in V each, of them''', by. a canal wliich 'tran'sniits tlie' 
ranins <lorsalis of the iiervns glossopharyngeus. 

Along tlie lateral portion oi' the dorsal surface of the cliondro- 
(U’a,nium tliere is a sulcus longitudinalis, which is hounded 
laterally by the spheno-pterotic ridge and mesial ly by a ledge, 
the rounded edge of wliich lies at a much higher level than the 

18* 
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splieno-pterotic.? ridge mul in t-lie line prolonged of tJn:s In.loroi 
edge of tli (3 ( 3 piotie. bone. Tlie iMteral portion, of this snlcnis 
lodges tl'ia.t thiekeiied latorjil }H)i‘tiou of th(3 <lerii,u>|:>i-erotii* ilia-ti 
is trn.v'ersed l:)y tlve main Intero’-sensory canal, and ita diM',‘[»t:'s(i 
portion lies between the ridges of the {interior and |)ost.erioi* 
semicircular canals. The sulcus rnus posteriorly o\“er the lorn I 
edge of the ridge of tlie latorjil semicii'cnlar cana.], ;ual is there 
ind^omruunicatioii, aei'oss the ridge of tlie |H)Sterior s(!micir(ai}ar 
canal, with a, slightly depresse<l region whieli lies direct, }y liene.at h 
the overlm.nging latenil edge of the e|)iotic n,nd extends ventrjilly 
to the dorsal edge of the vagus foramen. Tliis ilojirossed region 
doubtless lorlgos a part of thetliymnSj for, in an 80 mm. s|H‘cimeu 
of this lisln I find a huge anterior portion of ilmt gijind lying 
close {igjiinst the cnmial w.aJh imme<li;itely jMistiyro-viater.al to tio3 
sleseeuding limi) of the posterior semieirculjir cjinal, .and lai.ving ;i 
small dorso-iinterior prolongation wtiicli [xisses ivjiWiird |:u)sterc>' 
mesial to the levjitores arciium bnincliijilium and the {iddnctor 
and levator opereuli, at tlieir insertions, and then over tlM3 hind 
edge of tlie spheno-pterotic ridge on to tlie dorsid siirhiee of it,s 
him! end. 

Tiie depression for the thymus, almve rel'eiTe<l to, is sej>a.raietl 
from the posterior surhuje of the chondrocrsiniuia by a. shar]) 
ridge, whxeli'Teit calls the crista 'occipitalis latendis, tlds'miijm,' 
evidently .having been u-dopted from ’Ga-upp’s ('1)3) descriptioUK 
of liana^ where the so-designated 'Tldge is said .to. bip.a l:.)ai,id of 
cartilage vvliicli forms the (lorsal boundary of tlie vsigns foi'ivinen, 
and connects tlie otic capsule at the middle of its Iieight with the 
dorsal end of the oceipind a.rch. The crista of ' l,e 2 n(l(ntMm is thus 
not the exact homologue of the crista of Bana^ and wouhl seem 
to be a ridge secondarily developed npoii that crista. It forms 
tire boundary hetweeii the dorsal and lat/oral sitrbiees of tlu^ occi- 
pital portion of tlie choridocrariiurri, and lies in Lepidostmm !is in 
liana wholly upon the os occipitale lateralo (exix'cijiital ), Imt in 
niany of' tlie Teleo,stei .the corresponding ridge lies {is nmch upon 
■' ''tlie basioccipi.tfd, (:>|.ti.sihotic, a.nd pterotic as i'ip(.u,i tln^ ex("u.*c}'j.xit{'d. 
In it is s;iid l.iy^ Y.eit to vjinish, ant-c^rimly,. o.'n tlm .rriof 

of tlie laby^riirt^^ of the ci'aniuni, but it is not so slunvn in 

his iigtrres, there run niiig directly into the vetdro-pestimior edgm 
of the epiotic hone, but separated that hone by a mi i row 

.space which' lias tho appearance of being, a uotcli iir tlm .edge of 
the ridge. The epiotic forms the dorso-postero-lateral cormo' 
of the tliondroeimniiini, and apparently has no relations whaimn-r 
to the ridge of tlie posterior semicircular canal, for it is slmvn 
'..lying'' definitely postero- mesial, to the ■prcin'iinentia cj'malis semi- 
(urciilaiis posteiloris. Teit says that he could find no imlicatiou 
wluitever of the epiotic being formed of two (loinpriinints, {in 
epiotic {Old opistliotic, as described by Parker (’82) in endiryos 
of this same fish. An opistliotic bone is, in any even j,, wholly 
wanting in tin’s fish, asds also, even in the adult, an aufopterotic. 

In a 20Jmni. embryo of this fish, Yeit (’ll, fig. |H, ph c^). 
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:kIiows, on U\e clorsa.l siirfuee of the otic cji]:>8ule, n, nia.rked depres- 
sion, wisicii corresponds to tint portion of the siilcns longi- 
tinlinalis of the 141) nun. specimen tliut lies posterior to tlie ridge 
of tlie anterior seniicirciiiar canal. This siipraotic depression 
o|)ens postei'iorly, itcross tlie posterior portion, of the ridge of the 
laterjil seinicircula.r canal, between that ridge find the ridge of tlie 
posteriorseinitdrciilar eana.l,on to the lateral surface of tlie chondro- 
eraaiiimn and a. slight depression ]ea..ds from its doi'so-mesial edge 
across the ridge of the posterior seinicircular canal into a depres- 
sion wliich lies postero-inesial to the latter ridge, between that 
ridge and the bounding edge of the foramen inagnuin. Tliis 
la.titer <lepressioii is ca-lled by Veit the fossa snpratenvporalis, and 
it coi*res|>on(ls to tlie postero-ventral |)rolongation of the siipra- 
temporal groove of my descriptions of Scomber (Allis, ’03). 
Tliere is in this embryo no epiotic process in a.ny way com- 
parable to that in the 140 mm. specimen, but the basal portion 
•of that jirocess must lie represented in tlie sninmit of the ridge 
of the posterior semicircnlar canal, for, in my 80 mm. specimen of 
tliis fisii, I tliere funl the ejiiotic already represented liy a thin 
layer of perichondrial bone. Tlie strongly developed epiotic 
jirocess of the 140 mm. specimen must, tlierefore, have been 
formed liy the mldition, to tliis periclioiulrial lione, of bone of 
liieinbraiie origin. 

^riie so-cjdled crista, pa.rotiea, of tins embryo is said by Veit 
(’ll, p. 108) to l>e a riclge wined i foians an ankcrior prolongation 
of tlie ridge of tlie ]al:.eral semicirenlar canal (^‘ sfiringt in ihrer 
l:b,)rts(:d»^iin\g eiiie schivrfe Leiste latendwiirts vor’^), and it ends, 
a,nt,erioily, at the siniunit of the jiostorhital process. Tlie a,ritei‘ior 
I'lorttion of the ridge is said to be perforated by a canal whieli 
ioilges the recessiis dorsalis spiriicularis, this part of tlie ridge 
thus ha.ving no ladations whatever to the ridge of tlie lateral 
semicircnlar <aina.b The posterior ]iortion of the crista is said 
to form the dorsal edge of a smsdl ova,l depression wliieh 
apiiarently occiipies tlie full widtli of the ventral surface of the 
ridge of the lateral semieiicnlar canal, and Veit' Cfills this entire 
dcjiression l.he a-rticnlar facet for tlio hyoinaTnlibiilji. 

In a, 20 mm. emliryo of this lish, examined iir.serial transverse: 
'Sections, I find a, longitudinal depression which lias exactly the 
position, of the so-called facet 'for' .tlie hyoniandibnls,i' of Veit/s. 
2();| 'Unn. ' ("unbryo, l:n.it the liyornandibula, wlvicdi, .is^.thin, articii- 
h'l'tes witli the dorKo-ktera,] quarter only of this depression,' tlierC' 
'lying imr.nc3d'.ii'itely lieaeatli the spheno-pterotic?', ladge ""(Veit’s 
crista.. parotiea-). 'The ■■vento-mesial edge, of the . depression" .is^ 
''fornied' 'h^ba 'sliglit ridge,... which gives .insertion to. the adductor 
hyomnnclihularis, this ridge forining the dorsa,! edge of a groove 
whic-li lies between it and the bulla acustica and lodges the vena 
jnguhnis. Betwiicn this slight ridge a.ml the hyomandihnla 
*th('u*e is a, large ]yuq)]i vessel, which, a,t the hind edge of tlie 
juhhuihor hyomanilibula.riB and anterior to the levatoros arciium 
hra.nchiah'um, separates into two parts, one running ventrally 
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tlie latora] sirrfao(v of tlio crniiunii.' to joiu o/iu] a.<‘('*oiii|i;tMy 
the vena, jugiilaris aiid tlio otliei* voniiiug ^^vitwaol aial vonli/any,. 
iiitoiTial to th(!i <>|!or(.Tila.r hones, ini:.o tin"' ii;’ill"eo\' rr. Posiaririi* 1o 
the inlduetor hyoinaiHlihiilaris, the nM^e tluit loriiis if.s .siirffH'i* 
of iiisertioir grtiilnallj vii'nishes nhaig tlie veniro-l:ttt‘ral suriar.r' <*f' 
tlie rialge of the lateiiil soniicireithir (;a.nMJ, and, |>osi;(^*rio:r to i-he 
ridge, tlie levatoi'es arcnuin livaneliialinm and tiie adduetor and 
levator operenli liaa'o tljeir insertions at a. higher leve!, inmie- 
diately ventral to tihe liiiul end. of the sj>henO"|iter<iti(‘ ridge, oi" 
even posterior to that ridge, .ii,). iny 80 inni. sjuscitiK*!! t^he 
li 3 a:)maiulilait'i is nni(‘h stouter ilia.n in the 20 inui, o!H‘, and a 
definite lidge tiiei'e fonus tlie ventral talge of its ai't.ien!a,r 1ae<‘t,, 
this ridge lying at alxint tln^ niidille of the depr<‘ssion de.s(*rihed 
in the 20 ivmi. endayo, and eorresponding to I he ridge i hat forms 
tlie ventml ((lg;e of tlu^ fa.i'et in A'eit's hlh mm. sperimei). 

In a. 14 mm. enil>ryo of tlia soa^allad erista, parotica 

is said by Vhn4; (d I) tn be a, short ridge which foians tlie s'entraJ 
hordei* of the foramen by whieli the ramus otiens lateralis issm's 
on the dorsal surface of tlie clnaidrocaiuunm, and it is sliown in 
tlie iigiires given lying anterior to the anterior edge of the 
articular facet for the iiyomandihida, and se|ja rated frmn it by 
a'' depressed region which,- pT-obably lodges -the reeessns dorsa-lis 
spiracnlaris. . d,4ie ridge lies between the transverse planes of tliO' 
trigeniiniis and facialis opienings of- the tvigeniino-faeialiH .eharnl'tor, 
.and, a.s tlicrla feral wall of that clmm'her Is foiiiied I'n* the ot'ic 
process' of tlie palat-on]uadrate (pars, aseendens (■} 'Via (1 rati ),et lie" 
crista parotica is a, ridge that lies a|)pja)xin:iately ^d()!lg thfdlin^ 
whmx* tlmt process fuses witli t]u.v cranial wall. The son-ailed 
crista, paviddca. of this end iryo and the ridge that forms the ilorsal 
e<]go of t.he arti{adar faecdi for t(hehyon)ai.n,libtih thus liave similar 
retiiions to si rnclureH dei*i\n3d, i'es|:u:!(diive]y, from tlie lira ncliia I • 
i‘a,y bars of ilio niJindibuhtr avnl liyal arclies (Allis, '18). Tim 
articular facndi f(ir the hyornaiidibiila is said to lie, in this emliryo, 
on the ventral surface of the |)i‘OHiinentia, ampul la* lateralis, and 
its dorsal edga^ is not referred to as a. p-art of the erista jiarol icin 
3n ll- i2innt. embryos tlie byonvandibida. is said to bo here 
fuscil with ilu‘. wall of the otic ea|istilc^ 

dim spheno-])tcr<)tic ridge of tim c-rista paroiica of^ 

Vbdt's descripi.ions, is thus a ridge wbicii appnrenily has i.wo 
distinctly dillerent piarts, wbicdi are iTilatcd, I’csjux-tively, io the 
dorsal ends of the branelrial-ray bars of the juandilmlar and liyal 
arches, ddn.* ridge is of relatively late on togerieiit- des'chipirient, 
and there is noiliiiig iii the descri])tions of this iish l.o vvarriviit 
the assumption that either of its two parts lias becui (hrveloped 
primarily in speeird relation to tlie related In-aneldalri-ay bar. 
'VeittS' conchision .(’07,- p.,,1,79).' that. , the :ent,lre riilge .has- l)ee,n. 
developed in relation to tlie articulation of tlie hyriniaTulilnila, 
with this part' of the cranial - wall is, furdlierniore, evidenti.ly incor- 
rect, fertile liyomandibtda of his 149 rnnn spedirien lies, apfu-ox!- 
inately, hoju‘ath tlie two middle qiuuilims-only.of tlu‘ (milri-i ‘ridge. 
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Tlie ridge forms the bovindiog edge between tlie dorsal and 
hifcera! snrf;ices of the ehv>udr(.)e.raniiun, and it niay he that it has 
developed for this |){irtieidar pnirpose, but there is tlie 6)videiit 
suggestion t-liat it Inrs been developed in some relation to tlie 
main hitero-vseiisory en.na.l, for tlnit ea,nal alwiws lies ])ara-llel to 
:iud slightly mesial to it, a,iid the lateral edges of the dermal bones- 
that laljor enelose that ea.na] a.re alv'ays sup|')orted by it. Tlie^ 
ladationsof the ridge to the ridge of the lateiul senneireidar erinal 
n,re then siin{>]y fortnitons. The ventral edge of the so-called 
facc'-t for the li^mmaudibida of Yeitas 201 inin. eiubryo cori'esponds 
to the opistliotic ridge of npy descriptions of Ainia, Scomber, and 
tive Maibcheeked Fishes, a.nd has no I'elations wliatever to the 
articadar facet for the Ijyoma.tidibida. 

In the prepared skull of a, large specimen of Lepldoste/iis 
platosiomim, 1 fiod tlxe sliglrtly depressed region whielg in Veit\s 
149 mm. specdinen, lies immediateiy posterior to the hind end of 
tiie spheno-pterotic ridge, as an irregular and relatively deep 
fossa wlvich lies mostly on the la.teral smlace of the .craniuiii but 
|:)a.rtl\’ Jilso on its ]>ostei'i(.>i‘ surface, tlie \'entra,l portion of tlie 
fossa, cutting a.eross t,be doi/so-anterior eml of the lateral occipital 
ridge a, ml its dorsal [lortion, which lias |)it-like <leprcssio:ns in its 
floor, extemling upward mesial to t.he bind end of tlie splieno- 
pterotic ridge. The lateral occipital ridge lir'S wliolly on tlie 
exocciintal, ending at the dorsal end of that bone, and mesial to 
its tlorso-anterior end an entirely iudejieiulent ri«lge begins, and, 
lying wliolly on, tlie epiotic, runs diirso-anteriorly toward the 
summit of Hint, lione. This hitter riilge is tlnrs the lionnihigrie of 
the (uiiotic ridge of my dtrsmajitions of Amia, Scomber^ and tlie 
l\La,il“cheekod Fishes, and Ithe lateral occijiitfil I'idge is tlie homo- 
iogue Ilf that part of the lat.eral occipital ridge of the latter ilslies 
that lies vent-ral to that jirocess of tlm opistliotic that gives 
iirticulation t.o tlie peilicel of tlie siijiinsca pula., 

I n thic prejiared skull of a irnnh siiiallej*, but still adidt s]»e« 
cimc^n, ,of Lephlostcm , omrfm, somewhat simila;i’ .conditions were 
found; buti in a. sia'ond specimeirof tliis fish, not previousl^Miis" 
sindaMl, t.be lateral ociu’pital riMge was found contininog upward 
on i.u tlm ventiral sni'fnce of the (>\T>rIia,iigii:ig epicitic |)roeess, Imt 
timre double, the postero-mesial ])ortiou of 'tlm ridge corresponding 
to tlie iride|,'iendeTit epi<:>tic. ridge of the other specime'ir. . .Iir this, 
seeoitd s|Ka.d,nmn iimro.'.is a. .short but , well-defined groove on the- 
fateraJ. sutfa(‘e of tlie chondrocraniuin, anterior to. the aforsa l end: 
of :tlie la.tera! occifiital. ridge,. '■ This groove lies external to. th el'ilml 
end 'of the latei'al semicirciiliir' canal, in 'tlie hollow lietween tihat 
ridge and the rirlge of the posteri(>r semicircular (‘aaial, is seen in 
|>osterior as well as lateral tn‘e\vs of the cranium, ami leads 
dorsally into tlm hind end of the snpraotic depression, it 
ovidenify imrrespomls to the yentro-posterior continuation of ilie 
iemporai groove of Amici^ Seomhm\ and the Yail-cheeketl Fishes, 
but in Le)ntlmleu.R it lodges a part of tlie tliymus, and it is un- 
questionably this gland that is the cavtse of the marked dilVoj'ences 
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in tl'i.e grooves of dijrereiit speciruens of this fish, ore I oi 
irregularities iti the e|')iotic* ami lateral o(.;ei[»i.ta! ri(lg('*s. A st;oi'it, 
temlou arises fj*oui the hind eml of the sphemo-pteretit* rolgig 
running posteriorly, at first latora,] ho tjjo thyonrs hut la, ter 
■enveloped in tiuit glami, gives insortioi'i to an a.ntsirior oxt.ension 
■of the trnnk-'imiscies ; this tendon thus i,*e[tresent'ing tin^ stoid,; 
posterior process of tlie teloostean pterotic, whicdi is W'jinting in 
Zepidosiem. Tliis tendon S]»rea,ds posterioi-ly, a.nd a ])art of it is 
inserted on. a ventra.l prot;ess of tlje sripraseapida, juid a,m>ther 
pa.rt on the large 0 (x^ipit{)~su|.n^‘lcl^l.vieular ligament ; thes(* atl ai*!)- 
meiits suggesting the ligrunent \vlii(.*h, in certaJn of the d.'eieostcd, 
replaces the pedicel of the siijiraseapida of others of those fishes* 
Tlie occi])ito-supracIa.v!ctilar ligament is a la,rge tough fascia 
wliicli arises from, a ]'n‘ocess on the latieral sin’face (d“ the hasi- 
occipital, lies upon the external surface of a,n ardorior extension 
of tin? trnnk-iiniscles which lias its insertion on the lateral surface 
of tlie craniinn ventral to tlie vagus foramen, and is insertetl 
mainly on a. process a-long the internal surhice of the lateral 
edge of tlie su|)ra.cla.vienla, but partly also on the clavicde* 
The levator and adductor operculi, and the levatores arcuuni 
bran dual i inn, a.rise fi*om tbe eranxai wall ventral to tbe Hganieni. 
that represents the, posterior process of tb,e pterotic, ami anterior 
to the groove for tlie tliymus. A stout a}>on6urotic forniation, 
whicli extends" ventro-posterioiiy into the truiik-iiiuscles,- arises' 
from tlie e[)iotic' process, -and I'liatr. process is evii'lently developed 
in relation to itr' Tlie epiotic ridge. is strongly 'developed and 
is certainly largely of inembrane-hone, tlie line of tlie ridge not 
even following the line of tdio posdierior senuciiYudiir (xuir as it 
■does in many, of tlie Teleostei/ 

. 'There, is .thus in, as - Veit' stated, no functional 

;temporaI fossa, hut' , tliere is a- siipraotic <Ie'|:,iression wldcln if 
invaded .'by , tlie trunk-muscles through tln^ ini-erval btd:AV('‘en the 
'■epiotic p.rocess, and tlie hind end of the spl'ienO'-'pt(irotic ridge, 

„ would g,i:ve rise to that functional -fossa, and a, small anterior 
■r'exte'nsioii 'of ' tlie trunkuruiscles 'is in position so to invade it. 
If the trunk-miiscdes xvere to invade ittliey would evidently i.end 
to deepen it by (.nitting into tlie inassii iriigu laris from hcdilnd 
■and above,. a.nd' tins would givfvrise t(,> a temporal grooves similar 
to til at in. Amug which wovdd not, priinadly, ext-funl anteriorly 
beyond tlie' a'l'iterior semicircular canal. 'The de'vch'ipmeni; of an 
/■antopterotie,; and ,' the ■■ accompanying " rednctiori; of tln^ ihamK,)- 
'pterotic,' would then ' give ■'rise to.'the'ternporaJ. g,roove of ^rorpema 
(Allis, ^09), this groove natuiully lying mesial to tihe line of 
fusion of the dermo- and anto-components of tlie ptercitic, and 
.lien 06' mesial to the latero-sensory canal thal tx-nwerses thjit Ijone* 
■'.If ' the trun'k-iruiscles wei‘e' tlxen to pnslx foi-wxird ' (]o,rsaI to .the 
-anterio.n S'ex'n'icix'cnlar canal., tlie. groove "Of, dfeomher wmiid arise, 
'tl,'ie', axiterior: prolorigati'on of. 'the groove so for, mod lyirig dorsal to: 
'.the :parietal and, .frontal, 'Ixeing. i;nucli less deep' than its priixiitive 
,;pO'St8rior',„ portion, --and, ..being.. :separated ■fro.m.'.that''. po.i,*t'.lon , .l>y 
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•a injirked ledgo (Allis, ^03). A. perforation of tlie mesial wall 
of tin's anterior {jroiongation of the groove wonhl give rise to the 
conditions described hy Eidewood (^05) in certain of tlie Cliipeidje, 
this perforation of tint widl being cidled by him the teiopora.l 
foraine!!. dlhe foramen is, liowever, probably simply a fenestra, 
for, in a single s[>ecimen of Cluqmi alosa tiiat I have exa, mined, I 
can find no nerves or vessels traversing it. It opens directly into 
the dorsal end of the mid-brain recess of tlie cranial cavity, and 
it would seem as if it innst l)e closed by membrane, but no siiclii 
membran(3 was evident in my specimen. The pre-epiotic fossa of 
iiidewood’s descriptions of tliese fishes is simply a depression 
in tlie mesia.1 wall of the deeper posterior portion of the entire 
temporal groove. 

A niodification of the temporal groove, as above described, 
occurs when, as in certain of the Teleostei, the massa angnlaris 
is excavated from its lateral snrfVice, ventrai to and in tlie hollow' 
of the semicircvdar canal, to form the subtemporal fossa of 
Sagemehrs (’91) descriptions. The axis of this fossa lies trans- 
versely to that of the temporai groove, a,ud its arched roof forms 
a transverse ridge across the floor of tlie latter groove, at about 
the middle of its length ; and wdien the temporal groove is roofed 
by derimil liones, and so becomes a fossa, and the subtemporal 
fossa, is extensive, as in certain of the Ilarliidan it practically 
snpiiresses tliat paii; of the temporal fossa, that lies ciorsal and 
rMiterior to it. Tlie temporal fossa tlien becomes a la.i'ge but 
shallow de|)ression on the posterior surface of tlie cranium, from 
which, siccording to Sageniebl ('91, p. 553), a simple cleft may 
extend forward between exlernal and internal plates of the 
pterotic (Sf/iminosU'in, Sagemehl) and represent the anterior 
'portion of ilia primitive fossa, Tlris cleft is said l>y Bagemehl 
to lie in hirge jiart filled with fatty tissue whicli contains pigment- 
cells a<ml a, few sca,ttered muscle -fibres, the presence of the 
nursed e-fibres seeming to show tlm.t tlie groove of tliese fislies w-as 
prinmrily more extensive, and that it has sirllered reihiction as a 
result of (rhe (levelo|>ment of the subtemporal fossa. In Albula 
( Rillewood, 1)4) tliis type of fossa is also foiriid, but tlu^ anterior 
portion of tlm fossa has not been completely pinched off and 
s'up.'i'.inrssed, a.nd t/lie fossa fu.i"’tlier.diffoi'‘S from that in the llarliidjB 
In ti'iat it;s anteiior |,)ortion ■liesd")eneath tlie frontal bone, and; in 
tliat its iloor is its part lormefl by tlK3 prootic 

In E lops tlie t,etTi|K>rabgro.ove is similar to that;in Alhida, but 
tlie ti:aird<-;mvrsc](rs liavo here pushed forward in tlie d inaction of 
the little recc?ss deseribed by me (’OS, p, 51) at the antero-Iateral 
coimer of tlie deeper posteidor portioii of tlie temporal groove of 
Seomher, Tl)eu'esitlting,ante.rior extension, of tlie tempoi-al fossa 
of tbis'iish thuS' ],ieB laterab'to.. tlie' anterior, semicircular canal,' in', 
the angle between tliat canal and the anterior portion of the 
laba.*al semicircular canal, and ventral, instead of dorsal, to the 
investing hones on tlie dorsal surface of the cranium. Its 
antmdor end reaches the alisphenoid region, and is there bounded 
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l;iti*3iu]ly J'Uifi mosially l>y portions of Ijio iiJisjilHOioi^l 
tlio groove tidi.s splitting the <lors:il (mI^p cjf thjH'^ nml ixeng 

lodgCM'! htitweeu its two pa.rts, lo AUnda (^hr^ i)nrhk''-ni!is('‘!ds lit! 
tlie entire teioporaJ groove. Whether <ir luti, this is ,'ilso f.riir‘ ol 
,El(}ps 1 cannot tell from the rminmiits tlmt . 1 , hjive of thr* skit! I ol 
this ilsh, hilt ii re-exaunimitiou of these renninnis shinvs l-liat the 
jniterior semieireninr canal is imcloscil in tin* prohS ie, and not, as 
sta.teil in my work on, the M.aitn:‘heekeii thshes, in the alis|,>iu‘iioi<l. 

In CaiosioiiHis aiid Mo.ros/oiLni, the temj„>ora.l gTi.Hoa:* is sa/id hy 
Sagoineld ('1)1, p. 550) to [►e nearly transverse in position, and t^o 
open on i:o the lateral insl,<'ad of the |>est<nior r;urfac<' of th<' 
olmndrocraniiiin. The epioin* is sa.id to form the posterior 
Imiindary of i;lio groo\'e, ami t.he pterodc^ its anteiaor honndary ; 
and the inesia! portion of the groovi» is saiil to lie rooted l>y t he 
epiotic, pteroi.ic, junl pa.vietnJ. It is not. said what mnsrle, (,*r 
.muscles, occufiy t.he groov<^ in itmse pai’ticnlar .lisfies, !,>nt:, as no 
iniiscle is anywhere mentioned in relation to the groove, in any 
of tlie sevei’jil species of the Oy|.u‘.ini(la* «les(.’rihed, excepting only 
an anterior extension of thi> trmtk-mnseles, it. is nat-ural to 
jissmno tiiat this nuis«’le was considered hy iSagemehl i:o have 
lienr Jivvaded it. In Caiosiotmis, Sageinehl. found a great.ly 
reduced, oiustliotie, but in iiO' eoulil ii,ud no 

trace' of this hone. 

, In, a specivn'en of Mj)xmt(:yina aureoln.h^,^ 1 ,(i,nd the temporal 
gixH)ve <li'i,* 0 cted postero-mesially, -practically as showri :i,u Sag<N 
inehrs' figur-es laf CfUosUmms ^crosg.hnt its a.nterior wall is :fornn‘d 
by a tall aiul thin ridge, instead of hy a-liitmil siirfa.cej as is 
apparently sh<)\vn in Sagemelirs figures of (dUosioiiivs, The 
anteronnesial orul of tlie groo\m is T'ooferl liy tlui ptisteiasdatei'af 
portion id' the |)ari<dn.lv that hone Imre widely se|>aratviug t he 
supeiiudal jmrtions of the epiotie anil pterotic. A (lee}i V*sha|HMl 
iiu*isiu*(‘, wlnd'h lies in the a/xis of tin? temporal groove, cuts into 
this roofd'orming part of tlx* parietal, the two liiuhs of l.he V 
forming tin* aiitero imasial portions of the anterior ami posterior 
hounding edges of the groove. The remaind(*r of tlie anterior 
hounding edge ofyhe groove is fornaai hy a ridge on tin- ptiwot iig 
the corrcsjionding piart of the |>o.sterior Iionmliiig edge iHUiig 
forints], in its mesial port, ion, l»y a ridge on (.Im' tgdnfic, aiah in 
its 1a.f,<M'a,l portioin h\e the (ItM'sal e<lge (»f the opisthotita 'Ilie 
©piotic ]K)ri,imi of tlie edgTM,nrrespi)nils to the mesial edge td* t.lu^ 
groovt* of S(r>rpm'}a^ and to tiiat edge of the dtsper postfuaor 
portion of groove of Seom.her, this portion of the <‘dg(‘ of t.ln^ 
groove of d/cen.<?A>wrM?nding ahiai|^ in ji. per|H‘ndien]nr port. Ion 
winch corr(?s])onds to the niesial edge of the posteiaor opening of 
the groove of the otiurr two fishes. Tin* opistJioilc porthm ed* 
the edge begins at tlie hiise perpen<ii<adar p<trtion, ami 

corresj'xmds to the floor and the lateral (xlgi^ of t.he ])ost(‘rio!* 
opening of the groove of Soarpmm and Smniher. dliero is 
accordingdjj in this edge of the groove of a large 

angula,r incisure, and it opens directly into the dorsal portion of 
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a conicsil depression, on the posterior surface of' the cranium,, 
w'hieii gives insei*tioii to m, port^ion of tlie triink-mnscles. 

Tlie opistliotie is a i-elatively hvrge, concaA’c-cjoiivex bone, the 
eonctive surface presented posteriox-]y and the convex surface 
a.iiterodatevaliy, and it is diflicadt to coin preh end how it could 
hav(:,‘ lieeu WM.nting in Sa.geinehl's specimens of J/oxoslO'ina succeMa. 
The posterior |)ortionof the posterior process of the pterotic rests 
ugainst the an tero- lateral surface of the opistliotie, near its dorsal 
e<lge, and has there ancliylosed with it, but the base of the 
pr()i*ess does not touch the opistliotie, an opening tliere being 
left between the two hones and giving passage to the supra- 
temjiora] l.tranch of the nervus vagus. The opistliotie of this lisli 
thus (‘oiTes|)ou(hs to that pa.rt of the opistliotie of S^'onihe-r and 
t^corpceiia tliat lies mesial to tlie lateral occipital ridge, tins 
aot'ounting for tlie fact that it lies agaiiisr the niesiid, instead of 
tlie lateral, sui'face of the posterior* piocess of the pterotic. The 
|:)osterior {.)ro(;ess of the |)terol:ie forms the iloor of tlie lateral 
Oldening of the teni|ioral groove, tins floor of tlie opening lying 
at a consideiubly higlier level than the Iloor of tlie remainder of 
tlie groove. Tlie dorsrd ])ortion of the supracla vicula lies in a. 
soiriewiiat vertical position, and its interna.! edge has a slight 
anteroposterior sliding motion on the posterior portion of the 
floor of the o|)ening of t<he temporal giaiove, a curved process on. 
tlie dorsal clge of tlie sui>rac]a.\'icu]a hooking over tlie edge of 
the epiotiig from its anterior to its jKisterior surface, between, the 
summit of tbe e|:>iotic and a. slight process mesial to it ; the 
svipracla viciila, tluis completely closing the angular incisure in 
tlie fiostmvior edge of the teni|)oi*al groove. 

snpi'a.S('a juda <.d‘ Bageiiield's descriptions lies, as lie lias 
sta.i;ed, almig the posterior surfai-e of that part of tlie epiotic tlmt 
forms tlu‘ [losterior e<lge of the temjioral groove, and is witliout 
[ledicid, and neitlier it nor the supraelavieula come into contact 
with tlie opisthofdc, dlhe suprascapula has no pedicel, and, 
fiiidilnvrinoi'e, is not traversed hy the main latinHi-sensory ciiiial. 
d'his lione of tliis fish tluis eaiinot, as will he later further 
ex|)kiined, represent tln:> whole of the siniilarly , invniod bone of 
A.viia and most of the Ikdciostei,- '■ The aliseiice of ui pedicel to this 
Iione, (ogcfher with tlie presence of a large opistliolie, is vtn usual, 
for i h(‘ i wo are usu, ally associated with, ea<*li other, a ligiiinent 
first ♦kv'cloping between tlie siiprascapula, and tbe cra.nium, as 
a,!)ov(‘ (hrscril)cd in Ixpidosteus^ this ligaimmt tlimi undergoing 
ossification at its >stiprascapular end, arid this ossification la.ter 
indmdng <issiiieation at its point of articulation with thecinnimn. 
In ,ATo,r, wlierc the suprascapnia has a. wellnlevelopeil pedicid, 
the opisthoiiic'is'said :to be' ■wan:tdn■gT>^t‘■^‘tks,^,T)4),,b in a. single 
spe<dmen of this fisli tlnat ' I ; ha.ve exiurin^ I lind it wad! 
dovidoped as a, large nioin bran e4)one loosely attadied to tbe 
ernnitnm 

The fcmpoial groove of Moxosloma lodges a mnsede wliicli, 
aftm* it issues from tlie groove, lies posterior to the kunitor 
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operciili, in c*oiit.a<'‘4. with it, !U.i<l to a, 11 a,pf)OMr;!-iH:‘o ;i pa/i't of it, 
hilt it is ii'iserteii in part on the (lorsal oml of t-hc^ .siipi'acln virula 
and in part in the dermis tha.t forms the dorsal <'.onn>r of tht‘j>'ii! 
opening. The distal port.ion of this nntscde is (jiiil'i? eertainl}' 
irinerwited by trie ramus opercnlaris faeiaiis, and is innns* a, 
•derivjitive of the le^nitor opereiili, and it lias aecpu'red initraina' 
into tlie temporal groove by passing upwnrd eximnal to tiio 
■posterior process of the pterotie. 'Tin’s .suggests a .siuMnnlai*}' 
I'ather tlian a primaiy {irrnngemeni;, and leads one to suppose' 
idiat the groove was pn-imarily developed in i*eiation to an invasion 
by the trnnk-niuscles, and that idie diirso niesiaJ portion of t he 
muscle that actually occU|nes tlie groove has, possildy, heeii 
'derived fi'om a portion of tlio trunk-muscles tlial; was (*ui> olF 
from tlie parent muscle ly tlie petmliar attachment of the 
supra-claviciila. In favour of this jissiimjition are thi' facts Idiat- 
this (loi‘So-mc?si{d portion of the rnu.scle seems to l»oin a. somewhat 
disintegrated condition, that the groove here contains coiisi<iera.ldi3 
fatty tissue, and that, in certain other fishes (dmap A llis, '97, 
p, hGT), tlie levator opercnli does actually invade a tem{)onil 
.groove already occu|)ied hy an anterior (‘xtetisifin of tlm trunk- 
muscles, Fiirtberirnim, the |;>osition. of the epiotic, somewhat 
removed from tlie dorso-postero-lateral 'corner "of the cra,ninm, 
would seem to indicate that the triuik-imiscles had, in the 
u'aicestors, of this iis1i,\,oeciipied tlie, tompoi:*al groove,' It, 'is,, 
however," to, , be ruited That, ■ even in a hi inm, :spe,cimen of 
(kuostonms occh:ferci5uiis\ 'which .1 have examined in serial sections, 
this muscle lias no slightest connection with tlie trunk iiiuscle.s, 

: In Ameditrus, , McM’urrich {'84)- describes a, ca.vity encloseil 
between the pterotie,, epiotic, and sn|)raoccipital hones, winch ho 
■says is, in all probahility, a rudiment of tlie tenpiond fossa of 
Sage rue libs descrijitions of Amm, It is sai<! to contain oidv' fatl.y 
tissue, ami its opening is said to be almost clo.scd by iJn* supra.' 
claviciila. The snpraclavicnla is sa.id to lio a T'ShajM'd bomn of 
whicjh the upper portion of the tra.usverse liinli arthmlates witli 
tlie pterotie and epiotic, and almost <)C(dud(‘s tlie o|ieuingof fhr 
"'temporal fossa, while 'the extremity of iTie vert, ii^al Hmli a.rlh'‘ii fates 
'with, tlie side of the basioecij'vitaJd’ ' I liave sliown, in an earlic'r 
work' (Allis, d,}4), tha-t the 'supcal'lcial porthni of the i'ra,ris'V'orKe 
limb of tins bone is traversed by tlie maiir lati'ro sensm-y ea.nah 
•and this led me to call the entire bone the siijirascupula. The. 
bone has a mesial limb which was said by me to He. in a. vcri,ic.a{ 
|)lane, its anterior .surface resting against tlie hind edge of the 
dorsal surface of the cranium, a, nd its ventral edge ])artly upon 
the epiotic and partljmipon a bone which X considered t.o he a 
greatly reduced parietal. The relations, to the (‘raaiium, of ibis 
'mesial ' limb of thiS' boi''ie of Ameiurtes .tlius, strongly resemble 
those of the dorsal end of . the .supraclavicnla ' of Moxonkmia, 
provided , tliat tlie parietal I'lone of my descriptions' of 
is the' so- e'idh3d supi'ascapula of Afoamtoma^ 'W'hicli seems' higlily 
.|>robab] 0 , '. It, must then '.be that the suprasca.pula, of .dwoirt'and 
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most of the Teleostei is composed of two components, one of 
latero-seiisory a, ml the other of membrane orig‘in, that tliese two- 
components a, re foimtl sepaa-ated from eacli otiier in Ijotli JIoxo- 
skrma and Anie'mru-s^ and that tlie latei*o~sensory component 
persists as an independent, siiperiiciat, dermal ossicle in Aloxostoma^ 
but lias fustai witli the siipraclavicula in Ainemrus. The tempoi’al 
fossa of Aj}aeymr-us woidd then be strictly similar to tliat of 
Aioxostorna^ hut greatly reduced in size, tlie muscle, or muscles,, 
tiiat priina-rily invaded and occupied it liaving been, entirely 
excluded from it by the progressive titilization of tlie fossa as an 
jirticular cavity for the dorsal end of the supraclavicula. In 
Alacroucs^ tlie temporal fossa is apparently mucli more strongly 
developed than in Ameiuriis. and Bridge and Haddon (’93)' 
definitely say tliat it sei'ves as an articulai* caauty for wlmt they 
call tlie ivscending process of the post-temporal, lint which is, in 
fact, the dorsal end of tlie supraclavicula. li\ Sihinis gkmis^l 
find conditions strictly simihir to those in Afacroms, and they 
are indicated in Jaq net’s (’98) iignres of tliis lish. 

In tlie adductor mandilniUe has invaded tlie dorsal 

surface of tlie cranium liy passing upward over the ridge of the 
lateral semicircular canal and external to the main latero-sensory 
canal, a, ml it occupies wlia-t corresponds to the I'egion of tlie 
primitive su[n‘aotic depression. In Silarus it is the triiiik-muscles 
tliat invade tliis region of the dorsal surface of tlie cra-nium, but 
they liere jiass mesial to tlie summit of the epiotic bone, thus 
traversing wiiat corresponds to the mesial, instead of the lateral, 
one of tlie two lirancli depressions at tlie hind end of the supra- 
otic depx'ession of Le/piclosieics. 

In Conger conger tliere is a -very definite siipra.otic depression, 
but thei*e is no vestige, even, of a branch depression leading 
from it, eitlier laterally or posteriorly, between tlie pterotic am! 
epiotic. Tile {ulductoi* mandibuUe lias liere invaded tlie dorsal 
surface of the cranium, as in Anieinrus, l>y passing upward over 
tlie ridge of the lateral .soniicircular' caiial and external to the' 
iiiain/laterO'-'Setisory caiiah 

In embryos of all of tliese teleosts there undoulitedly is a 
■su|)ra.otic depression similar .to that in embiyos of 'LepidostenSf 
for l)oth Parker (73) a.nd (hiupp (’l)r>) show such a (le|)ressioii in 
('‘inbryos of Aohno, .'lar Pa-,rkm'’s fifth'' "stage oi Sf dm o (fiy of thO'' 
second, week' 'after hatching) tlvere is as yet. no noticeable post-- 
cu'bital p,roccss, but. tliere is' said' to bC', on the ventral, snr,face of’ 
the' ridge' of, the' lateral semicircular canal, a slight ridge.'whieli, 

sets bounds, e,xternally to tlie facet, for "the extended liead. of tlie, 
liyoiTiaiidil)xditi\ The conditions in embryos of tlie Holostd and 
,T''eleost'ei '.ai’o t.h.ms'q'yrobabl}'" .stri'ctly .similar, 'butTn .the ITolostei 
.'tlie ' ■ pterotic portion 'of the .'spheno.-pterotiC',, ridge't persists as,., 
(nirtilagc, while in the adults of the Teleostei above consltlered 
the <mtire ridgo is of bone, and this bone has so-called primary 
rela,tif)ns to the cliondrocranium. The ridge of tlie adult teleost 
thus overlies the ridge of embryos, and is a ridge of the dernio- 
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craiiiiini instead ot the chondi.-(K*'rainuin, exee'pti'n^U*, |H'?ssihl\\ iii 
fisi'ies suc'li as Mo.m,stoiiia, 'wliero 'the la.tert')-s<'nsory ossicles 
not/in this .eegiorij fused witfi the trridei.‘l 3 u'ng hones. Ihori* is, 
in, all of tlie.se fishes in 'which there is an (t{.)ist!'urf:ic a. 'uioi'Ci 

or less develo'ped o|',>istiii)tic vidgc, whicfi ru,ns a.'ntei*t„o\‘ent, rally 
from the sutnmit of the .supra, scapula.!' }a'oee.ss of I, hi* opisihotii' 
towards the faciafis opei!ing of the fi'igejiiii!('}“facia-]is c,iia,'nil„ieiy 
a.nd it must, |>rinmrily, Imve en<!<‘d. anteriorly, in iJie dorsal edge 
of thatj opening. The vena. jugMi]ari.s, afi.er it i.ssiu's fn),ui the 
fa,ci.‘ili.s opening of the ti'ig’einino-hieia ji.s (dainihe!', j-mrs postaa-iorl}- 
vents'al to the o[>isthot:ie ridge, thus lying eon.sidin'a lily ventral io 
the spheno-pterotie. i-idge jind in no relation whatto-es' to it,. 
The siihtexnporal fo.ssa., when pi'escnit, lies doi’sal to the opi.stliotie 
1 ‘idge, and the adductor and levatoi* ojxei'cnli, and the ](n'atoi'e.s 
areuum braiudiialiurn, liave thcdi* origins eitlier on, or tloisal to 
the latter ridge, tlie surface of origin lying, in tlie 'la'leostei, 
in pa.rt on tiie seco'nd;.ai!y developed posterior p!a,H'ess of the 
ptirrotic. 

In the Stdaediii the conditions a.re soinewliat di,:f!cr<n„itr fi'oni, 
tliose aliove desciibed, and this is uncjne.stionnhly rela.ttal to the 
fact tlnit tlie hyomandibula. of these lishes iias laeit <le\elo|iCfd 
from the epihja.l, instead of from -the hnvnchiahi'ay liars of th.e 
fiyal arcli. Apparently related to. this, the lateral, s,e,miciren!ar 
■canal lies la.teral to the aiiditoi'y vesicle (i-’acciiliis '^) and inni 
nearly liorizontal, position. . . 

In Acrntthia^^ both' Gegexibaur (72) amh Wells' (T,,7) alio'W, 'on 
tli€3 dorsal surface of tlie chontlrocranium, ridges whiidi a^r saitl 
to Biax'k the positions of the anterior and posterior seiiricirciilai' 
cfimds. , ' Between these two j.*i.(,lges,m'iesially, and the d('»rsodaternl 
edge of tlie eliondrocraniinn laterally, tlieie is a sliglit depi'ossion 
which, .according to, Wells’s. figni'es, forms the sm‘,face of ii'iseriion, 
of a portion of ; tlie,'trnnk-inuseles,, hut I find it giving i'nsertioi.i 
to those' innscleB. i'U' its posteri<.>r |x>!.‘tioi'i onlj', its 'a.nt.erios' 
portion being occupied liy a tough ligamentoim strudi ire which 
has" .the ■ appearence of fieing a 'l.cndiuotfs a.nier!(,tr exieumm 
of the trunk-muscles, hut is not actually a tendon of llmse 
muscles. ..'This .dep'ression. is thi'is a. s'npra,otic de|,),n'‘Ssio,n, ■ similar 
to' that in tlie Hol.ostei and 'J'eleosl.ei,' but it coi'rc'sponds ti",> the 
mcKsial portion, oidy, of the dtspmssioii of the lattta* lishi'S, for 
■,th,e dorso-lateral edge of "this p.ortion ,of 'the'Cfiondrot'ra.nium lies, 
in CA’vnsiden^^^^ the ildge of the iat(‘rid 

se,!,nicd'rcu,lar' canal, .separated’ from '■■'it hy ’a'-large.' concave .surfaca^ 
"wlrich’ lies on 'the lateral surface of the, .cho'ri (''Ireks, ra.niiini and givivs 
insertion to the levator ma.:x;il]ce snperiom (0sdj) and iho mnscltj 
■Osd^*' ' The latera] edge.of the supraotie depression forms, ns aho\‘(3 
stated, the dorsodateral edge of t.he clnnKlrocraniinn, it begins 
anteriorly at the .summit of the postorhit4il and the main 

infraorbital 1 ate ro -sensory canal lies .superfieial and slight] v mesial 
to it. This edge' of the de'p'ression,. which is called hy 'Wells the 
Hujiraotic crest, is therefore certainly tire h.oinologiia of the sphono» 
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pterotic ridge, of tlie Holostei and Teleosliei, iiotAvithstanding that 
it does not lie a>long tlie ridge ot* the la,teral .se.mieirGula,r canal. 

Tiia lijomaiidibula is s.'ii.d hy Wells to articulate witli the 
posterO“late.ra.l svirfa.ce of the c.ra.nivu.n, in the region of the 
liorizontal setaicirciilar canalj” and she shows it, in her figures, 
lying inuch farther posterioi*]y tluin Gegerdianr shows it, and 
Gian I find it in two specimens that I Imve examined. Slie 
shows it apparently directed dorso-posteriorly, while I find it, 
when the palato-quadrate is put in tlie position sliown in her 
iigru'e 5, directed dorso-anteriorly, with its tlorsal end partly 
hivlden internal to the palato-quadrate. Its articular facet lies 
ventral to the ridge of the lateral semicircular canal, and external 
to the ventral portion of the auditory vesicle (saceulus ?), a slight 
ridge marking its dorsal edge. The vena, jugularis lies between 
this latter ridge and the summit of tlie ridge of tlie Literal 
semicircular canal, and traverses a, short canal through the 
postorbital process. Idie posterior opening of this canal lies 
immediately ventral to the anterior end of the ridge of the lateral 
semicircular canal, a,nd is apparently not sliown in Wells’s figures. 
The ridge of the lateral semicircular canal tluis forms tlie dorsal 
edge of the groove tha.t lodges the vena jugnla.ris, and in this 
• corresponds, a.s will he seen later, to the opistliotic ridge of 
Foh/pterus. Tiie levator inaxilUe superioris h.as its insertion, in 
niy speciinen, on tliat pn,rt of tlie palnto q uail rate that lies pos- 
terior to the so-called [la, la tine process of Wells’s figure, iristeaxl 
of anterior to tlia.t pr^x^ess, as shown hy her, and no part of the 
adductor nmndibuhe lias its insertion near the anterior end of 
the |>ji.]:it()-(]ua.dra.t 0 . 

In Iiepfmiehi.ih\ the conditions, a,s sliowm in Gegeiil)aur’s (72) 
figures, are similar to those in Amidklas^ hut tlie a.nterior portion 
of the spheno pterotic rulge has uudergone special development 
to form ail articular facet for trie ilorsal edge of tlie palato- 
■c|uadrate. ' 

],n a prepared, sliidl of a 10 cm. embrjo of M'usteluSy I find the 
\dors(,>-littei'a,l' evlgo of tlie chondroeranium formed tlie ridge of 
tlio lateral S!‘mi(^ircular canal, and between this ridge and tdie 
ridges of the anterior a.nd posterior'Semicircular ' casuals there, is 
a market! supraotic «le})ression. The postorbital |)roee,^s is but 
sHghtl}^ developed, a,,nd is hardly iTOognimble. ■ In adult speci mens 
of tills fisli the |:)(,.)st(.)rbita.l ' process 'is. strongly .<h3Valoped, 'a„.s shown 
in Geg(Md)a,ur’s :(’72") figureS'Of .this fish and of 'the closely related 
b'c/eoes', and a- splieno-pterotic ridge runs postero-mesially from 
I he outer eml of this process to the sTimmit of the ridge of the 
lateral stuuitarcadar caruil, and there vanishes ; tlie spheno-ptv'rotic 
ridgtj of this fish tliiis forming the dorsO-lateraJ edge of the ]a,rger 
a.nte.rior portion of the otic portion of the chon driwrani van, ])xit 
iihe posterior portion of that^ edge beitvg former by the ridge of 
the lateral semicircular canal. The hyomandibvda articulates 
witli the lateral surface of that part otic capsule that 

.lodges the ventral portion-.of the auditory vesicle, and tliere is a 
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sliJirp fonning tlie (]o]‘.^al edge of il.s j-trldciilar llie 

V€nia,jiigiila,ri.s lies dorsa] to iivis latter ridge, in a grocna* whiels,. 
lias a sligiit ridgx,^ along ii-s dorsal edge. Dersjd l;e t:.ld,s groovig 
between it and tlie dorso-]a1:ern.l edge of ibe eh(>!t(lri)era,!iiinii,, 
tdie levator rnaxillie supevioris jintl the uiuseh.' have tljelr in- 
sertions. The ti;unk“iiims(:des has'o inva<U,*d. tin.) .s'i,rpi‘aoiiie fleprc'S- 
sion, and occnpy the whole of it. The main iniTaorhital lalero* 
sensory ciinal lies snperlicial to th<j lateral |H>rl;ion of tlie supraol ic^ 
depi'ession . 

In the 8e]a,eliii, tluire is thns, as in the llolosioi and TelooNtei, 
a s|)]ieno-pterotic ritlge which is dcjN'eloped wlioMy indigHnuhmtly 
of tiie ridg<:* of the l.'iteral semlcirenhir (‘anal,bui. may lie, in |>artv 
jilong that ridge. The sjdnniotic portion of the rifigwis (hn elt>peil 
in relation to tlie postorhital process, nrnl in Ilepltvnehas gi^o‘S 
ai’ticnlation to the oti<; process of tlie ijimdratc. No [tori ion of 
the ridge lias any relations wliatever to tin? articniar fatavt for 
the hyoinaudihola. 

In emb:ry(,}s of Pah/pUrm, Ibidgett (1)2) shows a supraotiic 
(iepression siinilai* to that in LepldosletiH^ and, as in tliat iish, it 
does not Itc'come a functional teinjjoral fossa. I’lie lateral cnlgC' 
of the <le|)ressiori is formed by the pritnounced ridge of i,ho 
lateral seiiiicirciilar canal, this ridge luiing called by Ihidgei.t the 
pterotic ridge. Tlie a.nterior portion .of tlris ridge is said to giv’'e- 
off the spheiiotie wing/’ \vlri{dr forms a p>ia}iKnineed postoihiial 
process.,' In a 75, mm. specimen of 'this fish: I iiinlthe, doi’so- 
laterah edge of the - postorhital process- forming a. prononnccil 
sphenotic ridge, wliicli yanislies posteriorly along the doi'so- 
lateral edge of tlie anterior port iot:t of . the ridge of tlie latenil 
semicircular canal. , -Posteiaor-.to.tliis ridge, anotlier ridge Iicygins^ 
aloiig the same edge of the ridge of tlie lateial seiiriclrciiiiir ea.nal, 
aiKl there, fo,r ill s- the dorsal edge of the ■artici.ilar :fa,cet for the 
I'lyo'tnandilada, this' ridge evidently being developed in de:linil,i^ 
relatioii, to the biccit. ' Posterior to tlie hicet, this ,ridgi‘. va-nishes,, 
and the dorsodateral edge of theidiornlroiM'iuiinm is tlim’o fornieih 
at first by the I'idge of tlie lateral S(,aiii<‘:inndar cainil, junl tln^n 
hy a ridge 'w],iie]i Hesali firstalong ll'ie lateral snrfaci,^ of thi^ 
o'f that,,' canal, fail's hudlier postcrharly, :ils(*.s gra(h,c!'ll}^ to tin,'*. le.vel 
of t,he di.irsal edge of Il,iat ridge. Ve'nt,ral t('> tin’s :r,i<lge, ;i Itivv 
and rortndeil ridge marks the i»ositiou of tin? latm'al SiJiniia'ri'iila.r 
canal, and tlie vena, jngularis lies inriaCMiiately Viaitra^^ to it, 
hctween it ami tin* .swindling of the bulhi. acustfe^^ 

In tlie adult .P(flypUrm there is a stroiigly d<‘vel(>p{‘d opist huttl’ 
ridge, which begins, a,nieriorly, a,t the dorsal is Ige of the facialis 
opening of the trigcinin()4aeiaJisclmmber and rims postm iorly ta 
the summit of tlie process-like, (lorso-posterod}it{*ral cormu’ of the 
chomlrocranium. It forms a projecting roof to tlie grcovi^ that, 
lodges the vena Jugnlaris, and the ' a,rtk!ular facet for the 
iiyomandihula lies immediately dorsal to if. and partly on its 
<lorsal snrfact*, the ridge thus, in a meiisuro, forming tlie viuitral 
<?<lgc of tliat facet. The dorsal edge of the lat-ter fac(‘i is a, sharp 
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siiid BtrtiHgly deiined ridge, tlie anterior |)ortioii of wlneli lies on 
the clioialroerauiiiDi and the posterior portion along the latend 
edge ol’ tlu:) deriiii'il pJirietO“})terotie. When this hatter is 

roinoved, t-hat pa,rt of the ridge that lies on tlie cdioinlrocranium 
is seen to va-uisli posteriorly along tlie dorsal surface of tlie 
(,)|>isthotic process, the pterotic and opisthotic ridges of the 
tihoiidrocraxiiuni thus being there confluent. Tlie splienotic 
portion of the S|)lieno-pterotic ridge is not well defined in tlie 
region of the postorbital process, but, anterior to that process, nn 
a, ulterior continuation of it is formed by the lateral edge of that 
long, unteriorly projecting, process-' like portion of the jiostfiouto- 
s|>honotic t.hiit is siiown in Tratpiair’s (71) figures of this iisli. 
ihdaveen tin's |,)rueess~]ike portion of tlie postfronto-splieiiotie and 
tdie sphenoid iione, tliere is a,, large supraorbital foiits.nelle, roofed 
by tiie frontal, and the niusculus temporalis has its origin on the 
ventrid surface of tliis roofing portion of the frontal lione. The 
[lostorbital bone is attached both to the anterior end of the 
process-like [lortion of the postfronto-spiienotic and to an ad- 
jacent angle on the lateral edge of the frontal, tlie posterior 
margin of the orbit thus lying consi(Iei*ably anterior to the 
|)Ostorbitai ])rocess of the ciiondrocrauimn. 

Tlie conditions in a few of the higher vertebrates may now be 
considered, tlie supra, otic depression, whicli is found more or less 
developed in all of them, being left out of further consideration. 

In a 29 mm. emliryo of /dmw y'asm, Ua (’9d) describes a 
so-cidled processus oticus ijuadrati whicli is said to be a shoit rod 
of cartilage wliich extends from tlie most postero-iaterai portion 
of the (piadrate to the most antero-laterally projecting poi*tion of 
tlie ridge of the lateral semicircular canal. It is said to be, as its 
name implies, a- process of the quadrate, but it has exactly tlie 
|K)sitio.u of that |)osterior part of the splienotic poilion of the 
spheno-pterotic ridge of Veit's 201 mm. embryo of LepidiM&m 
.that lies lateral to tlie i:ecessus dorsalis .spiracularis. . In an older 
Sjieciinen of liami, a.t a. stage which represents the eml of tlie 
period of nietamor|)liosi8, ,a strong and' 'Overhanging ridge has 
developed along ihe .'outer surface of the: ridge ' of '. the .lateral 
senucircndar canal, at the point where the processus oticus 
i|uadrat-i liad |)reviou.sly fused witii the latter ridge, bhuipp calls 
tins (iverhanging ridge tlie crista parotica, and tlie so-called 
:|,)rocossus oticus (.piadrati, forms a .connection 'I'letween tlie outeiv 
edge of tin's crista, ■a.iul tlie postero-latera.! .cor neiM,>f'' tlie (piadra,t'e. 
In^i slvi.ll older' specimen, a yourig , frog . iinniediately aftei' the' 
iiietAniortdiosisjdli'e parotica .is ...said, .to' be ,mucli "more; 

strongly .developed,. and, to form a''8ort 'of'n’oof to 'the tympanic'' 
'ca.'vity (Paiikeiih.ohle);,' and, because"; of "'...this,' ; Parker' is ^saix,b'to' 
ha,ve called this ridge the teginen tympani. The jirocessus 
oticiLS (juadrati is said to liave now been absorbed by tlie crista, 
pa,rotica, ami it is the body itself of the (piadrate that rests 
a.ga,i list, and is fused with, tJio so-formed crista parotica,, Tlie 
vena juguhiris lies directly beneath this crista, and the nervus 
Paoc. kioon. Hoo,— 1919, Jfd.'.-X’M, 19 
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fnciiilis iUred.ly liLUeatli i-lait vcio. Tho jiars asi/euthMi.-^ »»l llio 
qua(hute, ca.ll(,!(l hy (..lanpi* lifio [as.rs i(H.,‘l'-a|>li<‘ryii'ai<^<‘**'S 
nearly vertiea.l posihion, ami itis <loi.“,sal (‘lal lie.s opiiosiii' that |»jvrt 
of oraiiia] wall from whirli, in li.slicri, t/lie postiM-liifa! |irrM:'i‘ss 
projects latera-ily or ventro- late rally, 'the (‘oluinoila aiitl tin* 

aiiuuliis tyuipaaruais are foioieeteiL hy earlJiage, willi the 

crista parotiew, tlie coiumdla, lyiu^ii; a.ntiia'ior to i.lie ramus li^^omaio 
(lilnilaris facialis anti hence (‘orrespondin”' to i he anirwim* ari jhailar 
iiead of the tieleosi.eaii hvomaiitlihula. 'Idie postei'i<rr |iortioii of 
tlie hanniier»s]in])e(l paratpunlratann 4»f daup|ts (hlo) lai (U‘ descu ip-' 
tioiis, the ossa tympa.iuca. of one of his e.'irlim* works rth), Hc'S 
upon tiie outer surface of the crista, |>aia>ticaj tiie aut«‘rior poii ion 
of this liuil) pr()jectiu.ii;wa,utcri()rly as tlie pro<!essns /.yyomaf i(*us ; 
this l)oue thus sir<:)is,£!;’ly recaiiiu*;’ iuili prolaalih' iiol re|»rcs(m(,iu ;4 
tlie dermah postfrontal porti<,m of the p(>.strr()u1o s|d!eiioi le of 
roh/pkrus. Ita.rker (71) ca.Ils this hone ilu? tciu|>ori>“iuj!st(rjd, 
and says that it “ would siauu to coiahiue the su|>rat.iunjH)rai 
a.ud iireoiiercnlar of ilie Triton, or of the Siluroid or (lauoitl 
Fislios.” ' 

in ciuhryos of /yfircr/a, tiie erisi-a parotica is said hy <janp|} 
(^00) to he, as in. Jiatm, a ridoe wiiich |>rojeetH Vivnl,ru laliirndiy 
froni the most iirojeeting portion of the ridge of the latiyra.l 
semicircular eana.1,^ lait this projecting- portion .td’, tlie' lat-tev-i'idge 
lies iu its -posterior pc>rtioii,;iiist(3ad nif,.-; as in '/iVon'tf iiear, its 
anterior end." Un ii.ie -crista .pari.itlea- tdiere; is sa,-id {Lv, -|i, 451) 
to be an independent, anterior]}" di:r(>cted process, the siiirimit 
of wbicli lies internal to, and closely- against, iiie liind, edge of 
the dox'sal end of tlie quadrate, Oanpp calls this little process 
the . processus priroti-cus, and says that a, .thin ,stra,.ud of tissue, 
composed of .closely 'a,gglo,merated colls, e'xt(?nd.s forward .f.rom its 
summit a,.Tid/ls csontiniious vvitin^^^^ sliarp ridge which lies dorsal l,o 
tlie coluinella, This latter imigo is shown, i.u tlr^ figures givcin 
„ .lying' -dorsal -also to tlie fora.men faciale, inn (.H„'>sit.ion that suggests 
a remnant, or primorilinm, of tlu! lateral \\-ail of the pnrs gungli 
iinaris of tlie trige.iuiiiO“ra.cialis cha.inlMU' ol' fishes, w hicli wall is, 
otherwise, wanting in this r(‘ptiie, 11n‘ tliin .sianiid of clostdy 
agglomerated cells aliove rtterred to, then possihly represmds a 
part of the s|)henotic- idtlgi' of fishes, ami hem’c also tin* so-caiied 
proeessus otieus <|na<lrati of (huipp's descriptions of 4V//on 

14m processus |;,)a.rotic.us i.'if LamHa is sa.id li-y (:h-ii'i'p'|:> (7. c. "[.'o •ld:,i:{) 
to ha.ve been |)riinarily indfipeiuleiit of tlie crisln. par<rth*a, fitn! 
continuous wit-li flm ciihunelliimruris, aaid only in iat,<‘r stages of 
development to lm.ve lieeonicr iralopeiirlent of tlm ciihinudlii a iiil 
completely fused with tiie crista parotbi. lii e.inI)ryos mf 
{frococUhis hlpormtn,^, tli(^ ihTuaissiis ])ri.roticiis of ( h‘in|>p>; d’e.s(*rip- 
tkms is called by Shiiuo(d4, p. ,425) the pna^esMis dorsalis of l,iu‘ 
eolumella, ami it is said hy him to nmaw iKummi* i-ither dctmduMl 
from tlm eoliunella. or fuscil oitlierwith the crista, parotiea <u' fJu^ 
(pia.ch’ate. iu (h'acodiliL^i pt^nh^an I, Ids proc.ess is said to fus!- n itii 
the (juadra.triN Tiie f|uadrate of /MCr.fta does not fuse with tlu' 
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(‘riiuiiii wa.lL hi i^rocodilns hqnjrcalffs it. fiusex with 1,1 m* otic 
c!i|KSCilo a-ti .M, wiiiclv coiTespoiids (cvactiy to the |>oint of 

orig’iii of tlio }»ostoi‘l>itnl process of lishe.s, aiid it is .sepavateil 
from the anterior end, of the crista, parotica, hy a consifieraliie 
inteiw'ai. ^Idie j)rocGSS formed, in Lacerkc, by tlie fusion of tlie 
processus |)aroticus witli the crista parotica, is said ])y Gaup|> 
(L c, p. hlh) to (piite certtiinly he tlie lioniologue of tlie processus 
st. 3 'Ioideus of MainmaJs; a.nd the vena jugida,ris ainl the nervus 
fa.cialis both run po.steriorl^" bene;itli tin's process a.nd i.lie crista,. 

i n ein]>ryos of the i*a]>l)it, tlie crista pai'otiea is .said }>y Yoit 
('09j pj). 4:49-451) to ]>e a tall and iilatedike ridge whicii projects 
ventro-anteriorly from the aurterior edge of tlie ridge of tlie 
lateral semicircular ca,nah the anterior edge of the latter ridge 
of the :ra,bhit corresponding to the vxmtrai edge of tlie ridge of 
ii.slies. Posterior to the crista, parotica tliere is said to he a 
depression (Grube), tlie lower pa,rt of whicli is particulai'Iy d(‘c[) 
and forms a, fossa. sul)a,rcua,ta, la.teralis which sinks into tlie inassa 
a.ngularis. This fossa, must a,ccor<lingly lie ]>etween the crist,a 
arid the ridge of the la.tera,] semicircidar canal, f(.)r otiierwise it 
could u(,)t sink into the massa angidaris. 45ie iigiires given 
fa,vour tliis interpretation of it, a.ml it would seem to he coirliriued 
liy the (jondit.ions in embryos of J^JcJddtia, wliere (iaiij-)]) (’08) 
sliows, in figures of transverse sections, the crista, [larotica arising 
f]*om the lateral widl of tlie otic capsule considerably ventral to 
the ridge of tlie lateral semicii-cidar canal a,nd separated f.roni it 
!)}' a. slight deiiression. The upper (a.nterior) end of tlie crista of 
the ra-libit is said liy \"oit to “encounter’’ tlie lower (postei’ior) 
end of tlie tcginen tym})ani, ami then to be continued onwarrl in 
a slight ridge, the crista, facialis, wliich ends anteriorly in the 
dorsal edge of the foramen b}' which the nervus facialis issiies 
from th('^ cavmu supracochleare. 'idie latter foramen is called 
14ie foramen fa-ciale externmn s. secuiuhirivini, and its external 
opening is called tlie a,pertura, t^mipanica. canalis facialis. The 
dorsal eml of tlie hyal cn, rtiiage (Eeicliert’s ca'rti la.ge ) fuses with 
t.lie internal surface of the anterior (morpliologii'ally ventral) 
lalge of the crista .parotitia, to form -tl'ie, 'p,rocessus stijloideuS.' 
.Posterior t<» the latttvr pi’ocess, the p,rocessus ' nia,stoideii.S;'a,rises ■ 
fi-oni tln'Miut.er edge of the crista, parotica. .Beneath the crisf.a, 
facialis tliere is a, groove, tlie sulcus facialis, which Im’lges the 
iiervus facialis after if. issues from tlie a pert ura tympani(*a caaiahs 
facialis, aiul this sulcus is coiitiniuid posteriorly in flie angle 
l.iet'ween. the ..crista parotica a.rid the lateral. ;wali' • of .'tire, .otic' 
capsule, ’i^he ■, crista pa,roti(*a , of this ^ inam'ma'l .thus, ;■ liaS', tire ' 
general position' an cl yrelatkm of .the'" opisth otic ridge .of ..Hslies, 
ratIuM* tliari those of ''any part of ''tliC; ''s.p.l''ie.no--.pterotic ridge, , and 
its a,ntorior prolongation, tire cuista facialis, ceitainly floes not 
represent any part of the latter ridge. ' 

T’ho teguren tympani of the rabbit is said by Volt (Lc. ]>. 448) 
1,0 ai'isc from the latm'al surface of tlie but sliglitly dmniopi^d 
pi'omimmtia utriculo-ampullaris superior, thus being i‘elated to 
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tiie aiitt^i'ior (NU|K.'i‘iA.»r), iiistcjul ol’ lln* inAtMVii .seiisidrt’iiljir niiiJil. 
It is said, to project iaterjvlly !vn<l 'upwainl as ao arched niiihreHa ' 
sha-ped roof ('“ leiclrt oewiilhtes ,s(*!iiniitdrmiii»‘c‘s daeh), asid jilso lo 
extend forvv'ard a- C(‘rtato dista..nc(x fdiert* archia^j;* o\'(‘r the ,iHa,‘\'!i;s 
fsichilis a.iidj heyond, that', nerve, fusing wif.h tJje |:»ar.s ttKdiieii.ri^ 
of the otic ea.psidr‘j ;dong the la-teral e,dgt‘ of 't.he phimiin 
su]>ra.c<)cldecii*e ; thus forndug tlie lateral wall of tlie eavmu 
supriicoehlearti, tJje \'i‘ida*a] portion of wdiieh is perforated l>y 
forauieii facia le exteruiun s. seeunda,riru,in Tiiat; part, of tlu' 
tegnien that lies anterior to this foranieii is said(/, r. p. odd) 
to correspoiid t(.) tln^ freely [>rojoctiHg proiM‘ssns periilleiis 
superioi* Gnideidgo.s of eeriai)i ot/Iirn* inainnrilsj and to Ih:* 
eontiiiued a,nterior]y a, certain distaiuM,* hy jtroeartilaginuus tissue 
w I d cl i I a, tied’ c l t om 1 1 *1 1 h ‘S. 1 ' 1 1 ( ‘ ct >i i n a i ss 1 1 1 •{,« c; i] ns u 1 < > • { n i r i e t 1 i s f i ! ses 
with the dorsal surfaee of tlie viiid)rella--slia|KHl tegiueii tyin|nmi, 
and it is tlui.t part of tlio t.c^gnien tiiat lies ■^‘eidvs'o-nsesial to the 
lino of tiiis fusion that', foruis the lateral wall of the cax inu 
supracochleare, the [>art that, lies lat.eral h.i the line of fusion 
fonuing a, ta,.ll ridge whicii projects 'ventrodaterally and extends 
posteriorly slightly heyoiitl tlie anterior end of tJie crista parotica, 
'where it c'nrves 'ventrally to "meet tiie ba.sal "port-ion of tlm/t eri.st,fiv 
This ridge, alo'iie, is fretjuentiy referred to in .the text ns .the 
teginen tympani, and it is it u]o.ne tliat iS; .so rlesigiiat( 3 t' 1 , in' 
the figures,' 'l„>y tlie iud.ex letters.." d'he "fossa tiiat lies 'bet'ween , 
tbiS' ridge a;ud the crista faeiMli.s is calle<l t-lio fovea/ (:ipityi'n|,'ri:i^iiicii, 
and its posterii>r portirni is said to lie deepened to form tire fossa 
.iiicudis, this latter, fossa .lyi.ng, us shown in tlie 1i'gur(3S,' on the 
external surface "of tire -otic- capsule, while the a,i.,iterior port'ii.(.>n of 
tire 'foYea. .epityrnpanica lies upon t'he extennal surface of 
, late.ral .wall of the ca,vi:un KU[)racoch.leare. The tegrnen t}‘mpard, 
is said to he a direct anterior prolongation of the cristn. imrotica, 
but one is in doidrt as to whether tins applies to t/hat part of the, 
■tegnien ..that foians tlie mesial wail of tlie 'fossa, ep,{tynrpa.nica. 
or the pa,rt:tlmt 'foimis its 'ro(,»f. . 1'he m’isia rach.dis is a.lso said, as 
above explained, to be a, dired, autmaor j»ridongalion <}f thr^ crista 
parotica, ami yet thi.s crista, is .simply a ridge rm. tlic cx'tcrrnd 
.' surface .of tiiat pu.H.- of 'tlie tegmeu tiiat form.s the, mesial w.all of 
the foYeu epi'tympaiiica. 

, 'Ym Kainpen (h)o), in an earlier \^■o.l*k, gi\‘es a. somewhat 
dihere'nt descr*iption . of the tegnren t^yuipain' o! Manrmals in 
generalp .Accoixling to liim (7, c. p, jidd), lieltdie.it/s ' c^nr't.dl^■rgo 
fuses with, 'a ca'idilagiiaius . ri<lge. which a.rises from tin* outiu’ 
Kurface of tlie ridge of the lateral semidrindar canal. Anterior 
to the point of til is fusion, thc3 ridge sepa.rak‘s info twt^ parts, 
one of which is called by VaiJ Kainjmri the m*i.sta facialis, and 
corresponds to the similarly named crista of Voif.s descriptions 
of the rabbit, dlio t>ther part of the ridge is said to lie .at a 
higher level than the cri.si.a fmdalis, and ilu* two imlgixs lunlose 
between tliem a part of tlm wall t>f the pars vestibuiaids of the 
otic cap.sule which Va,u Kampeu calls the mesial wall of f.iio 
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reeessns e|:Kityiiipaiiicus, tliis recess, as tlnis described, tlms lying 
wliolly on tlie extarna,! surface of tlie ot.ic ca.|>sule, ami not partly 
on the latei’iil \\'all of tlie cavuiu su|a*acocldeai‘e. The npp^F 
one of the two enclosing ridges forms the roof of tlie recessns 
epitympanicns, a,n(l corresponds exactly to the roof of that recess 
of Voit’s descriptions of the ralibit, and it is said tliah it is this 
i*oof alone that forms, in liuioan anatomy, the tegmen tympani. 
Tlie tegmen tympani of liiiman embryos, as tlms deiiiied, is thus 
a, i*.idge wliieli forms apart of the external, instead of the internal, 
wall of tlie recessns epitympanicus, and lienee is in no wmy 
comparable to the tegmen tympani of the adult Man, where it is 
a thin plate of lioiie which lies lietween the tympanic and cerebral 
cavities and separates tliem one from the other. In Mammals 
other tlian Mj:in,T/he recessns epitympanicus is said to be less tall, 
and as, in consequence of this, tlie roof of the recess and the 
crista facialis are not distinct!}^ sepai'ated from eacli other, they 
are both considered to lie included in the tegmen ; the tegmen 
of these Mammals, as tlms defined, tlms corresponding to the 
tegmen of the rabliit as described l>y N'oit, and foi’ining 
tlie mesial wail and part of tlie external wall of the recessns 
epitympanicus. Tlie crista facialis alone is said liy Yan 
Kampen to pinbably be tlie homologue of tlie eiista parotica of 
Lacerta, ami Gaupp (’08, p. 087) accepts this as corre(*t. Gaupp 
also fnrtliei* says tiia.t the tegmen tympani is a new formation 
which first appears in Mammals, hut that it is wanting in I^Jchidna; 
and yet lie shows, in one of his ligures {1. c. fig. 44, p. (>28), a 
poitiiou of the crista, parotica- whieli lias, to the incus, exactly the 
relations of that part of the tegmen tympani of liotli Yoit’sand 
Van Ivarnpeids descrijitions tha,t foians tlie roof of the recessns 
e|titypa.niciis. Van Ka-mjxm, in tlie iigure of a new-born (his, 
sliows the tegmen tympani as a riglit- angled ridge the anterior 
])ortion of wliidi forms the roof of the fossa muscularis iim.jor 
ami ends in the transverse plane of tlve liiatus facialis. The 
anterior portion of the tegmen is said by 'Van,xKjimpen .to-be 
veiy varialile, and to often be wliolly wanting, and in Man it is 
'said, to arise, not asm ridge, bidv as-an anteriorly projecting 
.process, the processus perioticus superior ■Grade.nigos, „ Tlie 
process lies, as .sliownin tlie 'figure give,n {/. cx.iig. 3, p. ..342), 
■'de'finitely a'nterior to the recessns epitympanicus, and .anteri.or' 
also to the column, of cartilage .that .forms tlie ai'iterior boinidsny 
of the foramen faciale externum.. 's. .secundariimi ; and the 
ossification, of this I'lrocess ■ a.nd ,tlie k.yer of, con'necti.v,e tissue 
' tliat. separates' it ' fro,!,n, d'-he ' pars 'cochlearis of , tlie"' otic capsuleds 
said to forin. the 'tegnven Tympani of the.'adult, . ";Tl'ie '.mesial wall 
'''and the ,roof''of' .the .recessns epitympanicus'^ of' embryos tln'is, 
neither of tliem, enters into the tegmen tympani of the adult; 

There is tlms some want of taecord and precision in the 
descriptions of the tegmen tympani by these authors, and this 
has in a measure been perpetuated in later descrijitions. Fawcei-t, 
for example, says (T7, pp. 319-321 )dbat the tegmen tyuqiani of 
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JfkroiHs is a ('U!‘V<‘{| s]a*I.Mike cartilage whia'h |rroji!('t,s fr>!’war<l 
froiri t'he l)ase ol‘ i-ho ii‘ijuigu!nr laiora.! surfataM)!' iJia oiie i'a|')siilis 
’^‘■over the ' iia'us aiiil .vnalkais (*ar('iln.g<‘S " ; iiait ilia iTaaj'Stis 
epity'Uipn;!ii(,*iis has Ikh'U l‘oriiie<l hy tin? jioi lowing oui «jI the 
Tiiidet.* siirfaco anti roof} oi' iMv n.nt.erior |>r<.j|o:tigaiit>n of tlu* 
tognion tiyin}):iiii ; {Uid that tin.* juistorior |Na*tion ol tin* laMor 
recess has Ihsmi tleepenotl to foiau a. [‘(issa ineudis vvliioli lies eai 
tlie “ upper aspocfc’^ of the erista pa,rt.>tiea. 'hhc tegineai ty uipani 
of this n,iajnn];i!j as thus deseeiheil, \s'ould iiiiis seem to he 
nothing more than the ridge that fovnm, in Vh>ihs deseri|>( ions evf 
tlie raiihit, the roof of the fovea, ejutyin|)ani<:*a ; and it wonld 
seem as if it eonhl not ]>e a.n iinteri«„rr |>roiongntion of the {‘rista: 
pa.ratica, f<tr its |)nsterioi‘ portion, wh{(*{i forms ihe dorsni 
iioundary of tlie fossa, incmlis, must He eiilter on ttm external 
stirfa,ee of the cri.st:a pa.roti(.*a, or on the external surhicc* of the 
otic ea-[)snle Immedijitely doi'sf.d t.io tiiat erist,.‘n In AVa'amvas 
the tegmen i'ynrpjrin, as dt.^^seriheil hy .Fa W(‘el,.t (t! 8), alsc.i forms 
tlio roof of the recessiis e)ritympa,n.icii.s, hut it w^oitld here seem to 
I’je a, direet ant,(‘i*i<>i* proloijgation <>f the {*rista |»jirotiea, Terry 
(T 7) does not eonsi.dt*r tim.t part of ttie ri<lgeof these deseripitons 
that) forms tiie’ roof of tlie fossa, incmlis to l.ie a, part of the tegnien 
tympani, for tie says,(Ar. p. BOO) that the^tegrnen 'i/y.ni|)ani is 
.noit presm.it in a 2«hl imn. emhryo of -t.he eat, and ,ya*t he slum’s, 

' imhis figure B, wel]':-d.evelop.e<h fossa ■ iueudis, wliieti is hounded 
dorsally l>y a strongly markeil lint 'not |)roJeetin''g ridge' wliicdi is 
evidently the- l,\o'inoIogvie of tlie posterior portion of tlunmof of 
tlie fovea (ipitympaniea. of'iV'oit..s, 'Van .K'ai.a|;'a-Hrs, a'ud .hVtweeti/'s 
(leseri[)tionSv Tlie vncsial wall of the fossa, iMeiidia is a|)|tarent ly, 
and rorii'etlv', iiot eoiisidered liy either Fa\ve<'t,t or d'erry to form 
paidmif the tegivieii tyinpani. 

(Jouiparing these eomlitions in Maitumds with those in Fislu s, 
it is evhhait ttiiifc that |:>ari of tlie tegmen ty’iiijiMni of Ahit’s 
des(‘riptions of tlie ralibit that forms tiuvla,ieia,l wall of i.la* eavnm 
su|)rai‘«Hddeai’e, Pigether wilJi its aiilen'or proi’iirtilaginous prO' 
longafion, is the piist.' trigeminus portion of the laieraj wall of the 
'pars-, gaiigiio'iuiris of the ti'Mgmaino-facialis efurmher of Fishes, 
That S(>-{.‘Mlh‘d part of (Jie t(‘gmen tliat forms tin* roof of (lie 
fovea epitvmpaniea must then he the spheuotic portion of the 
Bpheno->|>tei'ol ie ridge of Fislies, 4he inrns, u hieh lies 1 mnuHliately 
ventral to this roof, tlien has the i.*elat.ioiis to it that it normally 
slioiihh'.if, as.'t liaere late’lyhtHh..-av<:.a.'ired !<..'» 's.liovv'^( A tlis, i'u, [U'ess'K it 
istl'mliomologue of the otic |.u‘oress of the(p.iadra.te \A Jh pin Htifim, 
of ..the eorrc^sponding part 'of theriuadraleiif ,t,lu‘ .Ampliit»m.' and 
: lieptilijid a'lul of ..the lateral ■ wall of tlie ''pars jug'ularis of-.t.ho 
t,rigenuno-faeia,]is (dmmher of Fishes. The misla faeialis r(‘riain1y 
corresponds 1,o the aiiterior portion of iiie opisthotie liilge (h 
P()lpj)i.(^n{yi, ami the (ii\sta paiaitiea is usually shown as a. da'reel 
posP‘r,i<tr eontinuatiou of this erista, and not (»f the roof of I he 
fovea epit\'mp:utf(*a. Idm rrisia pnrotim wonhl Itius siaun loeor 
respond fo the posterior portion of tdm opisthotie ridge nf F^^hes, 
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ratlier tliai) to t'he ptei.Hitic/];K)ri;i(,)i,i of tlie splieno-pterotic ridge. 
1,1ie rcdatioiKS of the processus /-ygoinjiticus of ]\I;vm totlie region 
of iUg roof of the fovea. epityuipa,niea — that is to tlie spheiiotie 
riilge would tlu,:'rofor(> seeia to indicate that it 1ms been deidv'ed 
from, or at least, contains, the long, a.nteriorly ])rojeeting process 
of the ]H>stfrrait()“S})lien{>ti<:i of I\)li/pLen(.s y and the teniporal 
fossa, of Man would a,ris<i if i,hat. part of the frontal of Foh/pterus 
that roofs t lio si!]>i’a.orhit:.al fontanelle wei*e to be siipjiressed by 
the w<riring .‘letion of the nui.s<adiis tempoi-alis. Tlia,t angle of 
the frontal of FoJj/piertis tliai; giv'es iirticidation to the post- 
oiidtai I)oiie w'ovdd then correspond to the external angular 
process of the fronial of iMan, and tlie postorliital bone would 
(N)rres|K,vad to the nia.]a.r bone of Man ; tins all lieing in accord 
■with my eoncdusion (Allis, ’00) that; tlie imixillaiy bone of 
Fcdjfpteriis is tlie liomologne of the maxillary part of the superioi* 
maxillary bone of Man, and that neitlier of tliese bones is the 
liomologne uf the teleosteau maxillary. 

Itdais (k* (*ariiol('!s, Menton, Fnuicc, 

Air-il m, lai!). 

Llteminre, 

Af.ris, F. P^Jr. 1807. iiio Cranial Alusck's, and Cranial and Hr«t Srinul Nerves 
in Juu(( call'll. Journ. Alorpliold^-y, vol. xii. No. 3, 

1 H fstoii . 

1000. Oiie IVomaxillary and Maxillary I’oiies, and tlio Afaxillavy 
and Mandihnlar liroatliinji' Valves oi' I\i/ppfcrm' hk*kh\ 
Aiiatotn. An/,. P»d. IS. .Imui. 

lOU.a. Tli(^ Skidfi and tlio Cranial and first Spiiuil Alii.scles and 
Norvos in Scomhec t^comher. Journ. Mor}>ln)l. v(d. xviii, 
No. 2, laiiK-aster, Fa., F.S.A. 

IIKII. i'ln; Latoro-seiisory Canals and rclaiod Ooiu's in Fi.dn:s. 

In lorn. Monatss<dir. f. Anatom, n. Physiol. Bd. 31. 
Loiii7,i;j:. 

„ llinVi. Tim (Iraniai Anatomy of the MaiheTmelved Fishes. Zoo- 

lo^’ien, Bd. 23. 

.. P.VIS. On the Origin of the llyomandihida of tlm Tideostorni. 

Anat. Bee. vol, xv, 

,, (In Press). On the Homologies of the Auditory Ossielt's and 
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Soe, vol. xvi. London. 
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Htage, with Ckivnparutive fhnnarks. Journ. Anat. vol. It 
pt, i. London. 
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■ ' Heft'2.’ 'Jena., 
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0. I*. vob ii. fit sc, 5. 
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‘ntTSVociu, W. <{. 10(11. On the Crjuital Ostciilo^'y ttf tbe Pishes ol* the Ptimilies 
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Proc, Zook Soc. Icnulon, 1001, vttk b. p. 55. 

„ loot. (,>u tlie (Irattial Osteobig'V <)f the tliipeoid Pislu's, Ibot', 

Zook Soe. kontlon, lOil l, vol. it, p, 418. 
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Vorr, O. l*.i(>7. Idao' tnhiij;’e Ik sondtaltciten am Prbuorduderjininm vmi heph 
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Sjiufi’ethiersehadels, Auak Defle, Ikk 58, 

W'ui.Ls, 0. A. 1017. 'rite Skull ui' .Luoif/iiitu ■vithpaus. Journ. Morpliok vol wvtii 
' No. 2. ' ■ 


Bntowtmu, \V. <{ 


SA.G'RVR'U'i.. M". 


StARIvS, 41. '0. 


.lourn, Mttfplnd, 
\\\ Jioirti, Anal. 


■■V'KiT, O. 



ox TJIE 8 XAK 138 OF WEST AFllieA, 


267 


111, A List of tlio Snakes of West Afrieaj from Mauritania 
to tJie Freiieli Congo. By (L A. Boi'M'.EXOEn, F.B.S., 
F.Z.S. 

[Received Msiy 20, 1910 ; Head June 17, 1919.] 

(Pul)lislie(l liy pcruiissuni of the Trustoos ortlui Britinili Museutn.) 

(Text-figures 1 & 2.) 

After an intern i|)tion of four yeai'S, due to the restricftions 
i:ni})os,o<l on, the Soiaety’s publieations, I a.in now al)le to eontinue 
the series of lists of African Snakes, accompanied hy aidvificial 
keys and iirranged according to districts, witli tlie olgect of 
lit cvi I i tati ng id ent i fi cations 

Tlie present instalment deals with the western parts of Africa, 
from Mauritania to the Freiudi Congo inclusively. Q.lvis division 
is as artificia.l as the keys, for we know a great many Snakes, 
until lately believed to be cliaracteristic of M^est Africa, to 
extend across tlie great forest region as far as ligand a and tlie 
nortli-west of Lake Tanganyika. But it is convenient for 
|)rnetica] purposes, especially if tins list lie used in conjunction 
w'itli that deafing witli the Ikdgian Congo, to however, 

many additions Isave been made since its pul)licati(>n t. Cur 
I'lnowledge of tlie Hua.kes of the interior of Africa, is still so im- 
perfcHti tliat attempts at mapping out tlio distrihution must ])e 
regarded as very provisional. 

The figures, in lieu of a glossary, wliicli liave already aj)peared 
in the * J:h'{>ceediiigs,'' ai-e here re])i*oduced (text-figs, 1 A- 2). 


^(//nojms of the Fmnilks, 

L Wonn-ltlvO, witk snuill hifoviov mouth, ttyos lu(]d<*a nv visiltlo umlcr iho lioul 
sliit'ldH, ami tody covcrLMl witli nnifonn imbriuiito scales uhove and laaieath. 

Oeulur shield not hoi'dei’lng' the moatlii ; tail not or hut little 

loujjjer thaa ]»road ; 18 scales or moro rouiid middle of body ... Tvi'iiaopi ri.r, 
Oeukr sliield horderin;;’ the iiioulh; .W scales rouiul middle 

of Imdy (ii.AUcosnu.T': 

II. Moatli large, eyes distinct, exjioscd ; body with enlurg’ed shielils bciU'uih, 

\'enlrii1 sliields much narrower than the body ; sujaiiocuhsr, if 

distinct, broken ui> into two or nH»re slfndd.s boin i:, 

Ventral sliields at least nearly as br< tad a.s the body ; stiiiraoeubtr 
Hinglc; jtoi.son- fangs, it below the eye, priweded by smaller 

teeik ■ to ir mu: a:r, '■ 

Veiiiral shields nearly as hroad as the Itody ; large [toison-faugs 

in u very large sheath below ilic ey<‘ Vi PKUin.r, 

Fmiiiiy TvpnLOPxnA'if 

' ]A single genus, ■ 

^ 1. TyPHLOPS.' 

iFcdvnctid.'Histu/Ainp^^^ Bonleug. CatfBn.'i. p,:'7, 

p. y,. B. 1915, pp, 19a, m, m i, 6 ti. 
t f'/i houknger, Ami, Zool, Afr, vii. 1919, p, 1. 
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MH. a. A, Bor on^ the 


of ihi* Spooks. 

L No siibo(^n!ai* 5 nctilnv in roniju^t with two or Ihm* n|*p<*r Inhinls. 

A. Ivosinil noi morn ilimi onc-tlunl wmllli of Immlj kjiwjI rmtiplHnly (livitlnl 
into ifiaiiH'tnr of )»<Hly Jib lo oB linms in iota! limirfln 

20 scalo!^ ronml middln of body ; n.vi's dislinrt; anterior |ia!i ‘d 


mmal eN:t(,‘mlin^‘ t(,> u])|H‘r snrfncn of bead .. T, Itromrunf, 

IS scales round middle (d'boily ; eyes lii<ldnu ^ . Y'. CfC<:*«/fn.s\ 

22 scales round middle of body ; (‘yesjnst disliiurnislnddc T, h iet ii$. 


I*. 1 Mistral at least ball’ widilii of bead. 

1. Nasal einirpltdely" dividc'd into two; priooeubn* rnneb narrou'er than the 


ocnlur ; C'yes distinct, 

IS or 20 scales rouiid rubblle of body, tbe diumeter of wbifdi is 

M to 4b times in toial lenstb ^ ff. flefictna. 

34 scales round middle of body, tbe dia^inder of wbieb is b<» 

times in total lenpjtb T. ilecarosus, 


2. Nastd incotnidately divided ; smmt. (seen from above! romided, 
fY. biyes ln<lden. 

28 .scales rotiml middle of body, tin* diameter of wliieli i.s 
:b) to *10 times in total length ; prieocular niueb narrower 
tbun ocular T. fxtii'Hii. 

28 scales round middle of body, tbe diameter of winch is lb 
times in total length; pVmociilar mncVi numover than 
Ocular ' T, 'hulhvvi*llL 

2 1 scales round middle of luidy, the diameter of wbicli is od 

times in total Itmgtb ; )»ricoeubu' nearly us broad as ocular. T, lue'hh(i!xi, 

7), Kyos distiiigvuHbabUo; 24 to 30 smles nmud midtll^^^^ 


l>iamet«'V of lauly ll to 45 times in total length ; pneoeulur a 

little narrower tbun ocular : T. fiffuuh'Uisi* 

IHameter of body 21 tc» 32 times in ttdal length; pra'ocular 

iiiuelmimrrower tbavj ocnilar 7’. pene/o/e.s*. 


3. Nasal complfdely dividtnl ; ]>ratoeular as large as ocular: snout {sci'U rrtnu 
aljove) pointed ; eyes bidden ; tail wit bout terminal spine. 

vSnout obtusely I minted ; 22 scales round middle of body, the 


iliaincter of wliicb is 54 times in i<»tal lengili T. 

8!n<nit obtusely ])ointed ; 2b scales round middle of Imdy, the 

diameter of wbicli is 51 times in total length 7\J«uf\ 

Snout acutely pointed ; 22 scales vouml midiib* of bmly, the 

diameter of wlii<‘li is (!2 to (id times in tot.al lenglh 7'. /o'/ac//oV. 


11. A subocular s(*}iaratcs the ocular from tbe vipjier labials ; (‘yes luddeu, 


18 scabrs nmud middle of body, the diumeter of which is 35 to 
■45 times in tot id leng’th; snout rouude<l ; r<»stral | width 

of bead; i.o caudal spine 7’, .rce/oci. 

2b scales ronnd middle of body, tbe diarnetm* of whieb is 7b 
times In total bmgib ; rastrjfl large, witli obtuse Imri/outal 

edge; a. small camlHl Kplne 7\ rKfvm>n$. 

23 scales round middle of liody, tbe diuimder of which is bO to 
74 times in total length ; riistral bu’g(‘, witbsbafp bori/.enital 

.edge a mnall caudai spine ' T, mxois, 

28 .smiles ronml vnbldle of body, the dianieter of wbicli is 55 to 
70 tiniw in total lesigtb { wstrnl large, with sbarpboriY.oiita! 

' edge r ,no;caiidal spine ■ 


1. 'i’VPflbOl\2 HRAMIKIJS J)aVl(1. 

Bonletig. Cat, 8n, i, p. Id, ■' 

S(Hithbi‘b Asia j islands of the Itbltati Oponn; Africa; 
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Jji'igos {jldo Peters) ; Mexico. — l..)istril»utiou. probjilsly n.sci’il)a,{:>le 
to ti'aiisport l)y huuiaii ngimvy, 

2. TyriiLocs o.eoatus .Pup icon. (.icn. [). 2;, 1. 3, pis. iv. A. v. 
Og. 2 ; l^oulcng. t. c. p. 32. 

Coast. 

3. TYiMiEuPS LEUCOSTJCTUS Pouleiig. Alui. A Aiag, IN. H. (7) 
i. 1898, p, 124. 

Lilieiia, 

4. 'Cypiieocs elegans Peters, Mon. Berl. Ac, 1868, j>. 450, 
pi. ii. tig. 1 ; Bouleiig. Cat. 8o. i. p. 37. 

lA'ince's Id., Gulf of Guinea. 

5. I'v Pii ECU’S BECORosirs Buclih. A Peters, Bion. Berl. Ac. 1875, 
p. 197. 

Cameroon, 

6. Typheops BATESii Bouleiig. Aim. & Bliig. N. 11. (8) viii. 
1911, p. 371. 

Camei‘ 0011 . 

7. PYpiiLups iiALr.owEEEi Jan, Icon. Gen, p. 29, 1. 4, pis. iv. A v. 
lig. 6 ; Bouleng. Cat. 8n. i. p. 40. 

Gobi Coast, 

8. Typheops lUJciiiiOLZi; Peters, Hitzb. Ges. Nat. Fr. Berl. 1881, 
]>. 71 ; Bouleng. Cat. Bn. i. p. 41. 

Cameroon. 

9. Typiilops STEiNHAiJS! WeiTUu*, Jalirb. Haiub. Wiss. Anst. 
xxvi. 2, 1909, p. 209. 

Cameroon. 

10. TvpiiLOPs PPXOTATUS Leacii. 

Bouleng, 'Cat. 8n. i. p. 42. ' ' ■ • 

Typldoim ijoca(jll Betliencourt Ferreira, Joro. Be. LisI). (2) vii, 
1904, p. 114. 

Tpphhpn adolpM Bternf. Mitt. Zool. Bins. Berl. v. 1910, p. 70. 

'i Typhlopi^ Ohaban, Bull. Blus. Paris, 1916, |). 364, ilg. 

Il'opical zAfrica, as far north as the (bmilaa, aiid Uganda. 

11. Tyi’iieops canjssj; Bouleng,. Cat. Bn. i. p pLIii. 

Bc)ut, hern Nigeria.' 

12. ■TY.rniiO.PS fe.e Bouleng. .Ann..' Mus.' Genova, : (3)' ii.. '1906, 

,p. 20.9,%. , ■7.; ^ ^ 

'Ban. Tlioinc Id., Gulf 'of 'Guinea.- ■ 

. i:'l. 'Tvri'i..Eu.PS'.pR.i.xc^iP'is Bc>alcH.ig. LA 

I b‘i nee’s' I'd.', Gulf of , 'G.uinea. . . ' ' • 



nn, 0. A. liouLKNiiiilt (>:n riiK 


14, 4,\:!v(ij.(!iNs ZKN'KivJn Sl.f;rnr. N;it. i"V, l!rrl. IIN N, 

|», 94. 

'Tifpidoiis rmnh^ .An!i. A- N4 IL (H) \iy, I9M, 

[K 4.H4. ' ' 

OlUlllTOOi!. 

19, 4A i'jn,(n*.s ]?i;fks(jk.N 8 1 ItnJnni, l»ulL i\iits. lAiris, PJlH p./r/A, 
lig. (191 7). 

Frern'li i Vtijgo, 

K). Tyimh.dp.s r.KFi s. 

(hijfcliovfphalv^ cuvi’s A. hnin, lun'. ft lV|;ig. Zfoi. I HAll, p. Mil!, 
pi. xxi. fig. 4. 

Tuphlops (Hf'CJtH (4;ii, Sn. i. p. 95. 

Bifmi .L(‘()!i,e to llo'iigo. 

17. Tvr'iiwirs NFWTi'hNii l>ucng<\ Jorii. He. lii.sh. (2) ii, I HIM, 

()I ; i»oul(o:ig, 1, e. 

(las Ilolarg (liilf of iUilruja.* 


A single gii'inis. 


Fainilv (1 u A i; on n i i fj Ai. 


1. Moaccoxia. 


(li'ay, (Jat., Liz. p. io9 ; Booleng. (.'Ait. Hu. i p, 59*, 


H\i/iiop,sw of the’ pedes. 


L A single uFtper l5i1>ial tctwijcn the uasai ami Ihe oeutu'. 

FirKt upi»t,‘r laliial us large as <»r a lit, tie smaller tlnui ht\v(<r pari nf 
uasiil a (limw'ter (jf body gB to 5U in total Iciest a ; fail 

5 to 1(> time's UK long us bmad 

First iipiier labial iiuudi snudler tliau lovvov ]mvt of nasal i dja* 
nietr'i’ of body do iinu's in total lengib ; tail about d limes us 

long as broml 

First npiMjr luldal mneli smaller than lower part of nasal; dia- 
inettu' of bcaly 57 times in total length ; tail hardly f wiee as 
long US' broad 


(i\ Ufieiemi rifi. 

(*. hoKfii. 

irirt'ii'i'iltiA'L 


II, Tivo upper labials lH>t\veen the nusu] and tlio oenhir. 


Seeoiid nppe'J' laldai twiee us larue as lirst. Imt mneh smaller than 

tlm oeular ; diameter of body 13 times in total lengt h (L sendr'iutii L 

Beeond upper labial (ery large, nearly as large as the ocular; dia- 
meter of body 38 to 43 times in total length ii. //e.^/rr. 

First aiul syeoml upper labials small ; diameter of body dO to (Id 

' tiines in totai length (f. hivolnr,. 

First anil second uppiu' hdda, Is sniall ; diannd^ of liody 7B limeK 

in toiallimglb .(I'pnmiL 


j, (fLAliCOXlA .NAl{lll(j«Tins* 

Sfeitosloiua nariroslre Ptdiei'B, M'on. jiarl. "Aa*., 18t>7, , |u 708, ■ 

|)L ilg.' 2. " 

(rld’n.eonhi ^/r(y‘7xr/.s*/r/.s‘ llottleng. Ont. Hti. i. [>. 05, 

Ljigo8j )S. Nigoritp („kinor<;(>i). 
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J i 

“J. CSfaijcuxia lioi ii'!'! liiilL iVl U8, lA'ii-is 11)17, ])* D, 

Fi'cnch iSoudau. 

1 ) . iUi A \ i ( '( ) .N ! A HI? i: y 1 ( : A \ ? l.> A . 

Sliiyio.sij/iitf'.f- hrevlcHAithi Joi*ih Htx Jji.sl). xi. 1<S87, |). 194. 

Ghiiuxfuia breAlraxGa Uoulen^'. t. c. |). 07. 

I )a lioiiiey an<l Awlutnlee. 

■1. (lLA!:(;ONfA, KUXJJEVALLL 

GteiwAloiHfi Arch. Zool. Aiait;. Pliv?;. i. 1.802, 

p. 191. 

(ri((Af.co)iJ(t saudevidil lloulHiig. t. c. ]>. 08. 

4\:>gola.iHl. 

H. < IlAHCUNI A GESTHI xVllll. 'Mu8. (deriov??, (2) 11/1900, 

p. 210, ilg. 

Fen laudo ],^u a.iid (Aimeroon. 

0. (Ihaia'onma ,H!c:oiA)((. 

GCeifOSloiaa Itieolor Jan, jeon. (n'u. ]>. 40, 1. 1, pj. v. lig. 15, 
(tldifco/i/a hicolur ! lonlt'iig. ( 5tl/. Sn. i. p. 09. 

4e)ld (jt)!isl, 

7. (4i.AHC?)MA GlUJVEHi. 

(rlatfcoiiia b'teolor (jrn.rdl (Jliiilmu. Dull. .lAiriF, 1916, 

p. 507 ( 19.1,7) 

I )ai)oiiiey'. 


Fjuuil v l > o I I) Ai:, 

Jdii'ee gtMHM’a : 


Hriiti iliAf iiicf iVfiin lu ck, wit h shields altovc ; i*Ohlral aiul jutH'rif fr 

ajUtcr lahials with ticc|i pits ; sulaanuinls iiftirctl P/ffJiaii. 

Hcad iiot dist iiu't fnnn iicrk, wttli shifldK aliovc ; tjiil sliavt, rumuhsl 

;tl the cud, with snijje suhenudais CttliPiarUt, 

Head not diNdiiu-t tVoai Jieek, with siuall .si*iides nlmve ; tail short, 

]tt>in{(!d, witii tialx’audals AVjai', 


' L Fythox* ■ ' ■ . 

'.'D.iihL Hist., ilopti, V. p. 2()0 a IFnileng.AJa.t., 8it. L'p» ■ 

■ ,TwO'S|>ecies't ■ 

3 U|t}ier hihiaJs jiittc'd ; sra'los h» 81 -93 row.s ; suhcvaul'ils 03-77 . IK seh^A 

1 upper hihiuls ])ifct?‘d ; scales hi 53 "OS rows t subraiichils 30-37 ......... F.Tegias, 

lu c(»uipariiuj'‘ lhi.s Miake with Q, hi<u}lor, M, (Mialniiiutid has, over- 

sip’hin<iv('n th(' Icierth of Ihc tail as the tiianudev, 
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1. [‘M'i'iON -.SKB.K. 

^.^olfther Sf'h(fj (Jiuol. S. X. i. p. 11 1. H. 

Pj/lJfOlh liOUltMIg. 1'. (‘. j), H«). 

Ti'opical juhI Kout'h Afrit'a. 

2. 'iN*'rilOxN' K.HrMDiM. 

Boa refill/; Sluiw, Zool. iii p, ‘MJ, pi, xwi. 
l)/ijli(fn re/jiar 1'. <:*. p. **■''8, 

Senegaaiibia ti> Niger, CiislAvards io hho ICgyf'sMaii Seirlau, 

2, (4ai,aija{ma. 

('Iray, P. Z. S. 1.858, p, 154 ; l.>(..Hileiig. (4ai,', Kn,, i. p. If;!. 

1. (JAJ.ABAIUA lU'BxnARDTI,. 

Brjir riBi/ihardti Hchlcg. ln»t <lt> l)i(*rk. i, p. 2, |>}. 

OidaJjarla rehilamp:! ikjuleiig. 1. v. 

Liberia, to (Jongo, ea,Kt,w.'ir«ls to the liairi. 

5. K.1.1VX. 

Laiel, Re}:)ti. vii, p, 251 ; .Boiilciig. (Jat. Hn. i. p, 122, 

1, ErYX M.i;EL,LK,ill. 

ihntiyloiMH^n Boulei.jg. ..A.iio.'clt 'Mag. NV i.{. (IT) ix. 

18112, p‘. 74. ' ■ . . ■ ■■■ ■ 

. (Jat. 811. 1 . p.-128y ph 'v, iig. 2, 

M.au,ritti'uia., N. Nigeria, Togolaiul, 'Egyptiaii S<:>u4a,o. 

.Fainily o 1, u n 11 1 D a-:. 

Thrife parailel aeries : — 

No jMjisoii-faugH ; all the tocih 

Poison-faaj^’.s halsiut 

':I*oisoiefaa>|j;’s iiv front ■ 

A. Aglyplia. 

,1. .Ijoi'ou! j>res(.oa> 

A. lloi^tral wJlloMit augiilar liorizoiital 

1. Pupil iTHiiul ; a siiej;tMudoiM(>r iinuporal ; not luoro than two tijtjHO' faliialK 
ontorin^' tho aya ; l.Ka{y not very slaiakn*, with tiol' worfi than itio vonll•^ll^ ; 
subcaridiils not more tluui mileK not at all ohlitjuti ; stnal nHUally 


dividefl (if Hcalert Kni<>oth in 17 vovvh), 

'Pwt) ini erniif<iils . , ^hipldv/tot ia\ 

A siu.ale. interna.'^al; nuwal .somhlivided ; scules in tif) rows JiBieapit'. 

A single internasal; noatril between two inwals ; seiiles in 

t3l or 2a rows ..,.■..,.7 lip^'mfhhpB, ' 

3, Pupil round; a dwp eonravity oil tho side of the Kuont, Iwdaveen the 
nostril and the eye; HuaPentire, 

Scides ke(‘led, in ‘JB rows lUlhraphihttlnvuh 

fSeale.s .smooths in 17 (n” lb row.s 


A. Aylvrdia. 

!>. < fpisilniglyphii. 
r, Protin’opjypha, 
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3 . Fulfil vorlit‘ally ellipt iii ; anal entire. 
ti, Sealo!^ svnoffth, verteln-al raw not enbirft’eil ; snlfeniulals less iliais 75. 


Smiles in 23 to 33 rows Booihm. 

Seales in 17 rows L/feop/ilduiDi . 

m h. Seales of vortel>nil row en]uri»'e<l. 

Si'ali‘s sniootl), ho.itl very distinet from neck IIormon.ofHs. 

Scales keeled, vortelu'uls biearinafce ; anterior teeth not enliiri^ed. Goihiouotophis. 
Scales keeleil, vertebrals hicarinate ; anterior teeth, stronirly 

^iniocephahts, 

■1. Pupil round ; two sn])evpostul anterior teniporjils, or, if anterior temporal 
single, 3 uiiper labials entering the eye, or ventrals more tlian lt»5. 
a, Seales not oldiqne, in 31 rows ; ventrals 215-"2o-l ... Zamenis. 
h. Seales more or less oblique, at least on tlie anterior part of tlie Iiody, in 


13 to It) rows ; body usually very slender (Trei’-Snakes). 

05. Seales in 13 or 15 rows, of vertebral row not enlarged, laterals as long 


as dorsals. 

* Scales .smootb. 

Subeaudal sliiehis not keeled Chiorophis. 

Bubeandid shields keeled on each side and witli a notch corras- 

ponding to the keel, same as on the ventrals 'F'hilothamniis. 

Beales keeled. 

Mulxannhil shields keeled and notched on each .side ; a single 

anterior temporal G((,stropj/a^is. 

vSulfcaudal sliiehis not keeled ; usually two superposed anterior 

tempond.s : Ha. jishlophrpa,. 

/3. Scales in 13 or 15 vows, very oblique, laterals 

shorter than dorsals ; eye very large Thrasoj.>s, 

y. Scales in. 17 or It) rows, very oblifjue; ey(3 very 

large Bh am HopJiis* 

c. Scales not obliipie, in 15 to 21 rows. 

A single anterior temporal ; ventrals 171-221-; rostral not twice 

us broad as deep Cohnidfa* 

Two su{)!*rpi)sed uiiterior temporals ; ventrals 125“ld8 Graj/ia. 

li liostral very large, with angadur horizontal edge. 

Eye in contact with labials; scale.s in 15 rows ^ Hrosjjiima. 

Suhoculivr.s se])arute the eyi.* trom the labials ; scales in It) to 25 

row s - SeapJi kph Is.. 

11. No lorea.1, nasal in contmd; with prjcocular. 

Kyo small, with round pu))il ; no internasuls, praifrontal single: 

Hculos smooth, in 15 row.s Pit’cHophalis. 

Eye moderate (»r ra.ther large, with vertical pupil; a |»air of 
iuteniusuls atnl a pair of pncfroutals ; scales strongly keelcfi, 
in 20 to 27 rows... Iktsj/peUis. 


L TllOPlDONOTlbS. 


P* 


.Khihl, Hull. He, Nat. ii. 1824, p. 81 ; Bouleiig. 
in. ' \ . 

b)j)hOpsk of tJie 


Cah. ■ Hu, : in. 


I. Beales smooth ; two upper labials entering the eye. 


Kcahis in 17 rows ; ventrals 117^135 ;■ anal usually entire;; sub-' ' 

caudal s 75-4)3 , ' .v T.fuUgmokles, 

Seales iiv 15 rows ; ventrals 125-14-3 ; anal .divided.; siibcauclals . ■ 

' 68-77 T./iHiriegatus*. , 

Scales in it) row.s; ventrab ISh-l^O; anal divided ; subcaudals 

55-65 ..... ,,V, jF, alimteus. , . 

I I. Scales strongly keeled, in 31-27 rows f suhoculars separate 

the eye from the hdrials ...y,....;.. .........v.. 7A/W‘<i.r. 

Piioc. i^<:)OL. No, ' 2.0. 
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Mil. G. A. BOUGBXGKll GN T!ll-i 


1 . 16:iopi;i>(iNi>Tii.s FiJi:;!GiNon>i‘:R. 

f-a-t', (^>1. Sit. p, il'J, 

Tropiflmwln.'^ t. c. p. 217. 

C5old (.Vtasti t^c) Cmtgo. 

2. TllGPIBONGl’US VAIMKGA'rUW. 

,4l/7:v:;fZo'//. Potei's, Mott, iierl. A«*. !8l>L p* .laB. 
TropidoiwiN.s mrieipdus BoiiliiJg. 1. c* 

Clold (Joasti to Cameroon. 

'3 . T l U )'P I. DO N C )T IJH < ) IVI, V.A C! K D'S . 

Ooro’iidla ol/racea .P('‘ters, .Mon. .("ler]. Ac, lHi)4, |:n 
Trojt)(lo '(}M''us olirrf'Ct’KS Honleng. t-. p. 227, 

'ri'Ojtieal Afriea, [’roin the Somhiu to Nauia pialaitd ami 
Sontlierti .lllarlesia. 

4. TiioPiDONOTi’S . 1 'i‘Uiox, Ciiutli. Ann, & .M'ag. X, 11,. (6) xii, 
IBinC p. 4 no, pi. \l. fig. .F ; 'P»onleng*. t. c*. p. 24 1* 

Sierra .I'je<.yne to ('.■alaJ.ta.r. 

2. H Eli ICO 1*8. 

'Wag‘ler, Syst, Arnph* p. 170 ; Bonleng. Cat* Sn. .i* p.' 272, 

1. Hkiacops '( iENDBit Bonleng. .A.nn. & Miig* X, l:L(Ji) v. 1010, 

p. 5i,2t , , ■ . ■■ : 

Frencli Giiinen, 

2. HYDE.KTIlIOrS, 

Ciinth, .Arm., & Alag, K. 11". (4) ix. 1872, p. 28; .Bonleng, Cal'-. 
Bn. i. p.. 2B0, . 

Two species ' 

SealeH l<C;i(‘loh in 25 rows ; veutruls li'V-lon ; 5th uinl (»th or Oth 

and 7tih uppar laVtin.ls onterinf? eye ,//. mviivnttpitsirr, 

Kcules smooth, in 21 rows; veutruls 151 1155 ; ith uud r>ih uf>per 

labials entering' eye, 6th uml 7th in eoutaurt with purietat.. //. /ren/», 

,. L HYDiiicniXors MEnAxoGASTEit Ciinth, .Ann, kh M'ag, 'N. ,14. (4) 
ix, 1872, p. 28, pi. i,ii, ,fig. Q; .Bonhnig, t. e. p. 281. 

, Cameroon to Congo, ea-stwarils tio tln^ Itn ri, 

2. ll'Y,i)R.'ETn.i(,)Ps n.-Evrs BQuleT,ig. A.nn. A Mag* N. IL (71 xiii. 

,I904,'p. 450, . 

Cameroon. 

4. BciTHROPHTHATiMTIS. 

Peters, Afon. BerL Ac. 18.63, p.* 287. ; Bonleng, Cat. Bn. i, p. 324. 

' ' ,1. iBoTlIEOinmiALMPS LlNliJATtJS. 

JUaphis (Ikjfj 0 ^ophfJudmtts) linea^^^ 

JBadirop^hthaln'ms Bonleng* Be, ' , 

■' '"'West' and Oentpal'Ahica, IVoni.the 'G'old Coast .'ami Ilgai'nlti ■ tci 
the Congo. ' ■ , ■ 
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0. ]>OTHROLY0US, 

(,'Jiiiit.Ih F. Z. 8 . 1874 , p. 444 ; Boiileiig. Oat. 8 o. i. p. 325 . 

L BoTintoEVCFS ater Oilnfcli. 1. pi. Ivii. fig. ]:> ; Borileiig. 
f. (\,|>. 32(), 

I\‘-iea(hhooiloii alhopanciaim Ariderss. Bill. Hvensk. Ak. xxvii. 
iv. no. 5, 1901. |>. 0, pi. i. liig’s, 2--”4, 

t^se/udolmoihn- brei'lcau Jains Amlenss. t. c. p. 8. 

Ojinieroon, Feriiaiido Po, Itiiri. 

6. Boodon. 

Dnni. Kk> Bibr. Ac. He, xxiii. 1853, p. 44)0; Bouleng. Oat. 
Sh. i. p. 327. 

dpwpsts of the Species. 


L Stil)eatulnls in tAvo rows. 

A. Scales iti (very rarely ‘25) rows ; belly blacldsb brown 

with the middle line yellowish B. eivgatm. 

lb Seales in 25 to 35 rows. 

l^ri'!(it!il .shields longer than distaiue between frontal and end of 

.^'uout; 2 (very raredy 3) upjier laldals entering tlio eye B. Ihieatuii. 

lAuletal shields longer than di^tan<•e Itetweeu frontal and end of 

snout ; 3 uj)|)(‘r labials ontering the eye B. hedrin^gtr. 

Parietal shiehlsas long us distance Isetween frontal and end of snout. 

il, Snhcauduls .single; scales in ‘25 to 29 rows B. olimeeiis. 


L Boc^DON YIIIGATITS. 

idf'litpellis virgakf: Hallow. Ptoc. Ac. .Pliilaal, 1854, p. 98. 

rfr//r^ 7 p.svHoiileug. t. tb p. 

(lolil Ooiist to Oalal)ar; East Africa. ('?). 

2 . Boodon DTNibVTiJS Duui. & Bibr. Erp. Gen. vii, p, 363 ; 
i hutleiig, t. 0 . p.' 332 . 

'rro|)it‘Ml aiivl Hoiitli Africa and Hontb x 4 .rabia. 

3 . lioonoN BEDRiAibE l,,kailetig.:' Aiiii.-Mus. Genova, ( 3 ) ii, 1906 , 

j). 211 . ■ 

S, Phonic and Prince a Id., Gulf of Guinea. 

■ 1 . Boodon fuwoinos'us.’ ' , . 

/.//codoD. Boie, .Hia, 1827 , p. 551 . 

lloidenig. t. e. p. 334 . 

Mauritania to.'N, 'Nigeria:, eastsvards to tlie Egyptitui Houdan. ■ 
Vn. BooDON OLrVACEUS. ■ 

I/olarapJmlis olmmtis A. ■Diiin. ■Eev.et Mag. Zoo]. 1 856 , 'p.: 466 ' ' 
West a.nd ' Central' Africa, ' from. 'Nigeria and ITgaiida ttv the 
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ME. G. A. TiO'UTiKXGSiE ON 'I'llM 


7. Lv 00 Pin, on; MO 

.Di'iin, ik> Bilir. M.cvnn A.c, xxiii. |i. -M.>2 ; Bal. 

8n. i, p, :m. 

Sf/nopsU of ihe Sproo'S, 

I. Loroal IVonii 1 h« !.?>' the priuoruhir. 

A. 8 upper la'lujilw. 

1. Puriutinls f!<'ujsi<lei’alil,v lunjxcr lluiu disOmr*' iM’lwj'tii h'uuiiil iiud riti! <»! 

Sl'iOJ'lt. 

2 laltiuls enterhiu,’ iliu uyv', Uu‘ iliauHiii-r ui' wliirh (.Mjuals il s <15;^- 

tancti from tliu moiitli ; viaitvak 17-I- lUP ; subrauilals 82- tl- /». /u/rru/r, 

3 Initials oiituriuu' 11 u:j ayu, tlia <Ii:nnr^ni' (,»i‘ f“\rt'«’ns iis tils. 

iVuui the mouth; vcutrals lili 208 ; sulH-jtiuhds 21 ■ 17, .. A. 

2. Fariotals not or hut slip.-htly lonp,vr tiinn tli^tniu'c hoineeji iVunial ami oiut 

of snout;, 

3 hiliials (MitcM’ing the eye, the tliaun ter (>f uiiieli i> .yo nter than 
its (iistaaioe IVoiu the mouth; vaujlrals ntl 1P3; suheaiulnls 

32-53 L. h‘i‘to'fti tnn , 

3 hihinls entei'ing tln> (U'e, tin; diann.'ter of vvhieli is hut slightly 
gl'oater thsui its distsince IVoni the Juoulh ; veutrals 188 21 ‘3 : 
sulaniuilals 3t' 55 — L. semfeluri-n^iu , 

B. 7 ui'iper lalhals; vcautvals I78--1.P8; ‘usheatuhils 30-53 L.Jtusvin'htm. 


II, entering* the »*ye, 

7 upjM:ti' lahinls ; veninils 185; snluaiiuhils 43 J,. /eivvoav'. 

8 upper Inhiuls ; veiitra Is 225-253 ; sulieaudals (53 7t /v. e/u/euV/fa, 


1. Lycopiiidhtm lateealk" 'H avlloM'. Proe. ,A.e., J:*J;i;i|}nL IBo?, 
p, 58,; ' Bouleogyt. c. p. 338o ■ ■ . ■ 

Go’ld Oo!i8tvto OoiigoA- 

2 . LyGOIMIIBITIM IimOEATUM. 

OoUcher irrmYdim in. i^owdieh, .Miss. .Asliaiih. p. 44)4, 

LycopkMwm irmratwoi Bouleng. t. c. p. I'MO. 

Se«egaiiil:)i{i to Gold lloaat and 'N. Nigepia. 

3. LY(X)r]li:i>lliM OAPENSE, 

Lyeodon capensis A. Brnifili, S, A.Fr. Qtitipt. donun. (.1) no. Tp 183 ,! ,, 

r- .... 

cape'Nse Bonlong, i'., c. p, .33B, 

Tropicstl and Hotith Africa. 

4. Lycu.) in non I'M b'Emioixctum Dnni. A .Biln', "Krp, Ghn, Yii,. 
I'o 414,; I-Soidcng. t, c. p. 341. 

, Senegi'irnb,ia-, French Guine^a., 'N". Kigcpia; ]{la,8t .A frica (bh 
,'5. 'LYoop,it,'ii>njM,FAB'c:iA'riJM. 

Giintli. (Alt. <A>1, Httxjh 11) 

Lyr<)plH'd.ff 01- JuHckdif'nh Bou]mig. t, p 

Biina-a, Jiiunu* la) (diboon, 6a,8t\v;ivtls tc* t.l"ie Congo Fttregi; wes!.- 
'.of .'Mt. Binveii7,ori, , ,, b., 

J’iVcoinuDKJM ^YIMiN,BEI:■:A{oeqlumlV■. B.ulL' Afris. .'Pariw, 11102, 
^Gaboon. 
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7. elapoides Giintli. P. Z. S. 1874, p. 444; 

t. c. p. 343. 

CjimeTooi'i. 

8. lIollMONOTUS. 

Hnllow, Proc. Ac. Pliilacl. 1857, p, 56; Boiileng. Cat. Sn.i. 
343. 

L lIoiUrONOTlTS MODESTES. 

Lamprophis modeMus Duiu. & Bibr. Erp. Gen. vii. p, 429. 
Iltyrrmnotiis modeMus Bouleiig. 1. c. 

Gold Coast to Gaboon. 


9. GoNioNOToiniis. 

Boiileng, Gat. Bn. i. p. 323.- 

t^ynopsis of the Spjeetes. 

1. Scales str<}ng:ly keeled. 

Lorc'al and arajiVoutal entevin.t!: the eye; scales in 21 vows; ventrals 


l,7i>~-185 ; sulicaudals 7M-95 G.hrmsattdn:. 

Lorejil s<!i>arated from the eye by a pi’icocular ; scales in 19 rows ; 

ventrals Il>7 siibcaudals DUAll G, Idhyqii. 

H. Strides ratiuT feebly keeled, in 15 rows (19 on neek). 

Loreal tAvico us loner as deep; ventnds 167-173; subcaiidals 67 ...... G. ffrantli. 

Loreal as lonis:'’ as deep or a little lonj^’or ; ventrals 210-211; siib- 

cuudiils 4.7-'51 G. nikrops. 


1. GaIX'IONOTOFIIIS BEUSSAIJXI. 

(rO'jdonoiMs hrussauxi Mocqujird, Bull. Boc. Piuloin. (8) i. 1889, 

!'■ Ok), pi. ii. 

(/omouotns inmi Boettg. ZooL Anz. 1892, p. 418, 

(JordonMop'hiii htussanxi & possi Boiileng. t. o, p. 323. 

? kVyrnmMppludm bmgnis Gfiabaii. Bull. M,uh. ParivS, 1916, p. 369, 
iig, 

, (janiovoon to- Congo. 

2. (l(iN'i:o:N'(>T<:)piiLS 'KLi:xg:ii Matsoliie, Sitzb. Ges. Nat. Fr, Berl. 
1893, p, 172 ; Bouleug. Oat. Bn. iii. p. 614. 

4’'ogolH.nd. 

3. GoN-tONOTOFlUH ailANTII. 

ShnMepJudm (jrmitil GUiutlu Anin'& Mag, JST. H. (3) xii.- 1863, 
p, 361 . ' 

0-omomdoplda grantii Bouleng. Gat. Sn. i. p, 324, 'pi; xxiii. fig, I. 
'AN. Mg©ria,-Gni(lGoa'st, Togolaiid, 

;4, A4onionoto'PHis MiciiGPsAioideiT^^ & Mag, N. -H.,' ,,(8); 
viii. 1911, p;, 370.;, ■ ■ , - - 

'''tGAm'ero:0,iu .'a./ 
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MU. A. IMM'LKXtM:!: OA TliU 


10. SrMocUiMiAi.rs. 

C'Oiuth. C.’jii:.. iJol. Sn. j>. 104 : C*at. Sn 

(ij tfh^ S 


:\iL. 


s, t 


,V, 


I. 8<.;al(‘s ii! 15 rnw;-^ on lujilv ; U'Uituu’Hls ! } *J (rarely I -f «<f. 

A. Ky<^ unich lariver Ouui iHJstril. 

1. ra fs t'<).*?-!i255 ; sulirjnulals Ih 7<>- 
(V. 2 laltiiils (Ard and itlij (Mdcria;;' tJie e^c. 

Srairs witli paruiUd sacoudavy laris or (u!»i'tries: haral pri'seaU 
S(!nlas vvitli stroii!^' striaiioit dirM’led <ddiqu<*ly towards jlr' lari ; 

loroal airsent 

h. .‘1 liildals Olrd, -Oli, 511i) ('Hlerin;.-; the (■}<,% luilts- dih srjtjiraU'd 1>,\ ; 
sulxMMliar d»‘tarli('d lirnu it, 

Sr!a1^^s st.ma.yly kfrlril, \vii 1 j sj.iN'tn.:;' slriatitili dirfrit'd nldiqiK'ly 

tovvardH tiu! k(,M‘! S. i/furtili. 

Scales krldy k<!tded S. luntntHHiff, 

2. \A*id nds 5 sida’inululs 75 ItO; ■"eulcs wdhuiil 

secondary keels tS, iiomsis. 

3. \'ent.riils I7H ; subcnntliils Oi! S‘. con/cAA. 

11. Eye s<’!ircoly larjyer than the nostril ; scales iVa'ldy 
ketded ; ventnds iik'r ‘i2S ; snhcauduls dk 5‘> 

II. Scales in 17 or lit rows on body ; vcnUrals 'Jdi; >nbc!nulnls oU bH, 

Scales in 17 rows; temporals ‘2 + U ■ N, rrjtHsi, 

Scales in Ih rows; temporals 1 + *S', r//|?//(ak.'<o'5H', 


1. BlMOO-BPllALUa OAPKM'SIS. 

Ileierohp'fj^ capensls- A, Hiriiljlu. .ill. Zend. H. .Air., Jlopt^. pL Iv. 
Gaboon,' E. A.fritm, Kjaissalaud, Kntal. 

2 . SiMOCEtniA'LiJS pi,i.YL:LOi;‘ii<tbiK Wortitvr, Zoob.Anz. \xi\\ lllol. 

p. SOL'/ 

Gawierootr 


3 . Bimocjephalijs ciuiuAbt, 

IlMmxdepu (fViiridi M'occjunjab Hull. Boo. .PbilMm. ( 7 ) viii. 

p..l4i>. 

Sivu)ixphah(>x r/amdl ikmUni*^. 1 ., v. p. Mid, 

OatiiGrooo to 

4, Bi:M,o(:!'RPi.rAW,rs, BAirMANXt Stopiif. MliX. ZraM. Uwix ik‘il. 1\' 
1008, p. 214, 

Tog'olj'ind 

;A5. BlM'OCtllPHAIAJS 

Meterohpk poeusis A, Snitfeli, . 441 . 'Zool.'B. .A.fp,, 

Botibo'ii^. t,,(n p^ ■' 

.''BieriiP Leone k) (Jongo and: 

6 . BiM(K!iMntALiJS':,BC,)BTitAiJ.s''Bfcer.ip ' Zoo!,. 'A!,ii!s.''!iiM 4 .'v. 

1010, p. 63, ' , , 

Ganieroon. 
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7, 8 1 MOC E PM A LUS STEN<.> P 1 ITH A LMUS , 

Ileterolepis slenoifkifuihitts M,ocquap(l, Hull. Soc. Plsiloiii. (7) 

;xi. 1887, }). 1(), |>]. i. 1. 

(Si^nocephahiH Houleiig. t. c. p. 347. 

Holfl Coast, TogoLvoul, (4‘il)ooi]t. 

8. SiMocEPiiALiPS cftossi Boiileiig. Oat. Bii. iii. ]>. 618. 

S. Nigeria.. 


9. 8im'0(ie:pi!Alus inaamBAcnj Sterof. Mitt. Zool. Mas. BerL 
V. 19i(), p. 63. 

Oauieroon. 

11. Zamenis. 


Witgl. 8jst. Auipli. p, 188 ; Bouleng, Oat. 8n. i. p. 379. 


1 . . Zambnis dorrx. 

.Perhaps dorri Lataste, Le Natural. 1888, p. 227. 
Za/mmiis dorri Bouleug. t, c. p. 410. 

Seuegal. 


12. Omloropmls. 

iiallow. Proc. Ac. Philad, 1857, p. 52 ; Bovileisu’. Oat. Bo. ii. 
p. 91. 

St/nopsis of the Species. 

I. No trace ol; ventral keels; veiitrals 152'"166; subcaiulals 


85- 99 C. ornaius, 

I I. \bnitrals witli more or less distiiu.'t lateral keel. 

A. Anal divided ; scales in 15 rows. 

Pra'ocular separated from frontal ; body very slender anteriorly ; 

ventrals 175 190; subcaiulals 115-190 C. hetm'oIepUhttiiff. 

Frasamlar in (unituct with or narrowly separated from frontal ; 

ventrals 150 182 ; sulicaudals 90-155 C. liTe/pikm's, 

II, Anal t'niiru; ventrals lll-l 62 ; sidmundals 75-96. 

Scales in 1 5 roivs C. heferodtynmis. 

S(‘ab;‘s in 15 rowS' ■ (1 earinatns.. 


1. (JiriAJllOPIilB OKNATirS. 

Philoihwm/irrs Boeage, ■Jorii. Be. Linb. ii. 1872,,p, 80. 

Bouleug. t.''.c. p.' 93. 

];^::ndiugueso (liihtea, Augola*. 

'2. OhLOROPHIS HBTEKOLBFIDOTUS. ' 

' AlmtiMct he/teroUpidok(f Qm\ihy^A^^^ N,H. (3)xi.. 1863, 

p.''286. ' 

■ : /{JlbloropMs JieMrolepidotiis'lB^ovlmg.,-^',cpf^ pi.' y. fig. 3. 'V 
fMoraphis yremlis, Bteruf.. 'Mitt. "Zool.' A1 us* "B'erJ. 'V. "1 9l0, 'p.. 64. 
(3 d 1(1 Ooast to Angola, eastwards to tbe coast of Zanzibar* • 
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lliiLono?iii8 iKirF<<iu,LAru.s, 

Ooluber irregiihris Leach., in lh>\v(.'liel!, Miss. Ashaih,;. j,a 41)L 

(Mirroph'is /rrfY/iciois’ jiouleng, tu e. |.l IMi 

8eiK’\ga,nil)!a a ii<l IJga.iala to .1 )a,mara.l;uicl aiicl S, .lihodesia. 

4. CiiiA>i{OP:ni8 hcterodfkmos liallow, Lr<H'. Ac, J'4iila<l. 

p . 54 ; lijoleng. t, c. ]k 97, 

Bierra, Leone to Congo, ciust wards 'to L. i'angarivii'Oi. 

5. C'liLOKOPH'is OAitixATiJS Aiidorss. JMli. Bv, Ak. Latull. nx\4k 
IV. no. Tp 1901, |>, 9. 

Cja.nieTocni to (.k,)ng 05 eiistwaiM.ls tr» iJto ituri and, t-ho Bl.^anliO' 
Falls. 

1 5. PniLOTHAMNJJS. 

A, Binitin LI. Znol. B. Afr., ..Itept. ; Lcniking, (Jjit. Bn. ii, p, 9H, 
Sffnopsh of ihf\^peclos. 


1. Seales ia X') I'ews, 

A, Svibcaiulals ■ 

icanporals usually 2 + ‘i*, veatrals KlCOiiin? ',P, 

TeiuporalsI + G oriil-il; voaivals loO .U$5 ;■ ' 

XJin,i|)0«4s 14 1 a venXa’als Itii'-'ino ■ IP {(ormlk, 

B. SulKau,i4als lXllX“ 175 ; vtnnaails 2()1"1;220;' tern parals 1-f 1 

,orH*3 V I\ thnmnm$. 

IL Seat's ill 13 vows ; veiitrals 18ti-10 1- ; siilMauuliils 1X3 -153; 

tenipcmilw X 4 1. or 1 4 - V. ffiranfi. 


1. 'Ph’U.otham'NX’S si5MXVAiiiE(.iA'n.TB A. Smith, op. (‘it-, pis. 
lx.; -Botdeug, t. e, p. 1)9. 

Tropica.1 and Boutli Afiica. 

2. 'PixtLOTiiAxrsxis xpriinis. 

A'hal.fdiu iirlMa t'liint-ln Ann.t'i;- 'Mag. 'N. ILfB) .xi, 

FkilaiJimiio oiHilns ,.!lonlc..mg.' t, c. p, 'LK), p}, v. Og. 4, 

Lagcis to i9aiuo:i‘o(>,n, 

B. J'h]iLox,'i'iAM'Ni;.s :i,)ousAi,vi.s 'Bocage, »lorn. Be, i.,'JS5iX. 

p. 69; Bouleng, t, (*. p, ',) OL , 

Gaboon to Angola, 

P,HiLoxnAMNifS THOMKVSIS ikceage, Join. Ben, L,isin ix. !ftH2„ 

'■p/11,' fig\ ;,''Botilengx t, e.'p.^ 

B. Thome Id., Gnlf of Goiiiea, 

.■;,; 5, FiiiLOTiUMNtJS GiRAtiDi' Boc%o, 'Jo.rn., Sc?,. Lisl). (2) iii, 1895, 
.p,,47; Boideng. t. 

Anno Bom liL, Gulf of Guinea, 
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14 . Gasteotyxis, 

Cope, Proc. .A.,c. Philad. ISOO, [). 556; Bouleng. Ca.t. ii. 

p. 102 . 

Two speei(3s ; — 

150-T7:lo subcatulals I20™1.72S ix, smaragdlna. 

Viaitrids 185--I9I ; sulKauulals 170"177 G. prbwipis, 

1 . G A,STEO PYX IS SM’ AEAGDINA. 

J)enclropMs smaragdlna Sclileg. F.b js. Berp. ii. p. 237. 
(Jastroj)ifxis sviaragclinct. Bouleng*. t. c. p. 103. 

'IVopical Africa, from Sierra Leone and Uganda to the Congo 
and Norfcliern Angola. 

2. Gastropyxis princxpis Bouleng. Ann, Mus. Genoya, (3) ii. 
1906, p. 213, fig. 

Prince’s Id., Gulf of Guinea., 


1 5. Hapsidoimirys. 

.Fisclier, Abh. Nat. Yer. Ilamb. iii. 1856, p. 110; Bouleng. 
"Cat. Bn. ii. p. 103. 

1. IlAPSinoiuiRvs LINKATA Fisclier, t. c. p. Ill, pi. ii. fig. 5 ; 
Bouleng. t. c. ]>. 104. 

Gobi C.tYist to Congo, eastwards to Uga.uda and L. Tanganyika., 

16. Tjirasops. 

, Hallow. .1^ roc. Ac. Piula,d. 1857, p. 67; Bouleng. Cat. Sn. ii. 
j). 1.04. 

Two species: — 


Uostral littlo broiitlor tlian fFep; waitruls l,79“31o; subcaiKlals 

.128 1 1(1 

liostral nmcb broader tluni drop; AA'iitrals .lOl.i-ITis subcaudals 

101 lU ' T. bdtesU. 


1 ., 4 hlRAS()PS FLAVliXURARTS. 

J)endropIm J!w'ignla/ris H’allovy, ,P,roc. Ac. Philad. 1852, p. 205. 

.Bouleng. t. c, p. 105. 

Bic.'Viu’a Leone t..o Congo. 

2. 4’h\msi)PS B-Ates,ii .Bouleng. A.im. & Mag. N.:!:!. ( 8 ).ii. 1908, 
p.;92. ■ • ' 

Cameroon. ' ■ 

17. Rhamnopios. 

Giinth. Ann. & Alag. K'H. (3)'ix.' 1862, p.' 129 7 ' .Bouleng. 
Cat. Bn, ill. p. 632.' A 

Two ' species 

rScales suiootb'? 'a pair of large .shields bebiucl the-'pavietals, ' M, mthiops,.'. 

.Beales aunt! or le.ss (fistmctly keeled on the ariddlo of the back ; ao 
' , b largi' occipital .shields' .,.....'.,.,.;. ' -B, Jctchsonli, 
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Ml?. <J. A. !lOl LVA’<{l-'.R <A' TUM 


1. llllAMKoPlilS .'ETliKM'.S ('Jilui'lu !. (*, j»l. X. *. l''M>u!ri!,!4', 1. r. 

Thrmops A.ihUm’.sp. IVih. Sv. Ak. IlniulL Awii, iv., 

no. f), ]!HkL ]). I 'K 

SioiTJi io (k)ngo, (‘.Mstw.'U’ds to {iIm* It ui'i. 

2. RlIAMXOPiM'S ;rA('KSnN"n. 

T/urmph<i jad^Honil (tinikli. .Aim, A IVIng. N, M. (tk) :x\a iHloA 

p, 528. 

Iduhiiiiiophi^ jacksiniii IJouhnig. 1, e, 

.lA'eneh (IviiiNXi, eJistAvjirds to iignoJi! 

L. T?:mgJiuyik?'t.. 

] 8, ( JoifoxionnA. 

Jjfjjir. (Svi'L .Iio[)i;. [>. 84; .tiouioiig’. (Jnt. Hii. ii. |>, 188. 


lAv'O s|:>e(:;ips 

Scule.s in 21, rows ; rostrul mucin iu'ojulor ibau deep t'. avuikh'inifa . 

Scales in 10 rows; rostnil a little broader than d(*ep . t'. em’<oef/ef. 


1. CoROXlibbA BEMimiKATA Ppi-ors, Mom. .BppL Ac. 1854. p. 522 ; 

t, c, p. 195. 

(Jhuban. Bull, M’u.s, l„Vu,'is.> 1917, p, 4'5I, 
fig'. 

Bon,daii/lSa.Bt .Afi4i:oi, -AA 

2. OoEONELbA, COllO'JfATA. . 

.Chk(M4iria mvtmaia 8(‘lileg. ■P.l.iys, >Serp. ii, p, 4(1 
(U:mnidl((‘ mronata- Bouleiig. t. c. p.'-llKL' 

Bettegal to (lold Coast. 

19. Grayia, 

Giiiitlu (tit. Col. Bn. p. 50; Boiilcvng. (Ait. Siu ii. ]o IHH. 

SpHopHis of the SpiU^k-H. 

1. vSejiles in 17 or It) rows; vent I’iits ll’{ |(IK. 
liower anterior temporal loiipT tlian its nlislaneo rnna lla* loreal ; 

7 npi'HH’ laJjials (rarely B) ; snbeandals SVi ]< rj , (i . nmriih ii,. 

Lower anterior teiuporsd not longer tlum its distjuic<‘ from tine loi'enl ; 

8 or O'npper lalnals ; subeandals 71."8t t,f. ftiom/'o, 

.11. Scales in In I'ows ; vnantrals ]2r>", Mb. 

-Kye much sborlcr than snnn;it ; snbeandals loi)' PiH (7. iknihmiJ 

.' Eye as Iona,’ as snout snbcutula.lH 12rr'-l<ll. ,0', rtfistffr. 

1. ChAVIA SMYTinj. 

Cold>e?^ i?i Pookay’B Explor. .li^.Znire, A prn 

p. 409. . * 

(Avt/yE/ ,svy//////5\ pn.rlL, Boiileng, L e. 

Cold (A.)ii8ti to Angolji. eastwiirdB. to 'Ugaoda am.! L Tmjgmj'ylhL. 

2. GeAVCA OIINATA, 

J/aty/}p//k onmtn.^ Bomge, Jopti. Bo. ijinln i. IHOIg p. 07. 
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(iraijla (n'naiti W Z. 8. lOOO, p, 1)44, fig*. 

(4iinei:*o('>ii to Ango'ijv, en.stivvavc’ls to t'he and j,.j!ike- 

I’a/iig'an^'ika,. 

3. (liiAYiA Tii:OLLO>fi Mowjua.vd, Bull. Boc*. Pliiloin. (8) ix. ]897„ 
|h 11 ; Ik:>iileng. t. c% p. 1)51, iig. 

Freneh Congo, Kata.iign., Uganda, Egyptian Boiidan. 

4. Ceavia ci,/Esae. 

Xennrophk ca^sar (liintln Ann. & Mag. N. H. (3)} xii. 1863,. 
p. 357, pi. vi. fig. (J ; Bouleng. Ca.t, 8n. ii. p. 288. 

(Jaineroon to Congo, ea.stw{U‘d.s to tiie Itiiri. 

20. Prosymna. 

Gray, Cat. >Sn. p. 80; Boiileng. Cat. Sn. ii. p. 246. 

Two species : — 


Two intcrnasiils, two pral’roiitals P. ffrefffevti. 

A wiiig'lc iriterMasal, a silngle pnoiVontal 'X\ meJeafjris.. 


1. Peosvmna aiiKioEUTi Mocqnanl, Bull. Mils. Paris, 1906,. 

]). 4 66. 

French Soialan. 

2 . PeOS'YM'NA. MJ^'LEAUEIS. 

Ckdawxirla riudxiagris Ileinli. Vid. BeLsk. Bkr. x. 1843, p. 238,. 
pl.'i. figs. 4-6. 

Frosj/ixna tnehxupds Boideng. t. c. p. 249, 

Bierra, Leone to B. Nigeida, oasbwa.rds to the Eg}’ptian Boudain. 

21. St^Ariiiopiiis. 

j-Vters, A! on. l.ierL Ac* 1870, p. 644; Bouleng. CatA Bn. ii. 
]) 254. 

1, BcAViniioriifs AEBoanxcTATEs Peters, t* e. p., 645, pi, i. fig, 4’; 
Borileng. 1. e. 

Oh'opieal Afciea, iroin tlie Bondan to the Congo, 


22* PEOiLOPiioraB. 

Botihi'Mg. Ann, & iVlag. K. H..(7)'Xii. 1903, p. 352. 

L ihE<nn<n>]i(;)Lis cPtMEiUANENSiS' Bouleng. J, ^ 

CJaniei*oon. , 

. . 23;, DASYFEmTS,, 

Wagl.,,Byst, Ampin p. 178 n Bouleng. 'Cat*. Bin ii. p. 353. 
Two spe<a*<^s r—. ' 


Kyc* i lijui H ii of toad ; so'olfs m 23 to 27 rows , , . ; IK seahra.^ 
K.vo -y to \ of lietid aailcs'iu 20.t.O' 24'row.s. ■ 1). mcim’ops 



ME. <■;}. A.,iiOULK.>;i>IEH: iL\ TilK 


1. ],')ASY!'»Ei;r;r« hvahua. 

Coluber m't'fH^er liiitn. H. .N. :i. p, ‘1H4.. 

Dfmjfpeltw smhra Baiilen^. L t*. ]». 

.From 8,ierr{i I^ocme atol Fgvpt to I: ho t.'ojio of iUnnl |{o|!i'*. 

2. ])ASYFiivr/ii'S MACE<,.>p.s ,'Bou'lo'ng, Ann. As Mog. ,N, if. (/ I xi\. 
1907, [). 324. 

CJa/merooii. 

B. Opisthoglyplia. 

I. Kyi' or l:u'p,r ; liwul niori' or less ilisi jjM'i . 

A. vcriiicallv I'liiptic, 1 h':hI short, uuu’h Itrouiicr tloui iift-k. 

1, Sutcnuilals in two rows, 

VivTti'l'riU scales iioii eular^-cd ; siailes iu 1t> to IJA vows ; two 

siijicrposcd nuiorior tioaiiorals... ,y, TiU'hnphLs. 

Vcrtiihral scales not eularfiSed ; scales in 17 <»r it) rows ; a siij^fe 

a,«lerior temporal 

Vertebral scales enlar^^'c.al ; scales in It) to Jjb rows /Fyts'Of/oa.'fO’y/o"'5\ 

2, ' Svilicauthils sinf4e ; scales in 17 or 19 rows — lUpadiitiiHiH-t, 

JK Pupil viuumI, exeeptiojuilly vert ically subelliptic. 

1, Scab's not ol>1b;iue, iu 17 or 19 rows; loreal not lon;;(*r tluiii dee|i. 

•Scales keeled ; a.«al eutire ; 'a siu^'le anterior temporal Geodi/wo«, 

Scales j^t’rooved in tlio adult ; atial divided ; two loreals ; frontal 

at least twice as a.s lu’uad : fVr/o,/if'7/r>. 

Scales .smooth ; anal divided ; freadal about twb'c iis long* as 

bvoJuV' , .iihiiMphitipfUi'i, 

3, Seales more or le.ss oblique, in 15 or 17 (rarely 19) rows, smoofb ; li'ival 

at least l.V times as loug as deep; rostral not or but little broatb'r limn 


deep.', 

P'routal, in the niiildle, not or but slightly narrower than supi'io 

ocular ; a single anterior tem}.»oral,,, ■ Ih'iwitphis^ 

Frontal, iu the miildlc, narrower tlmn siipraoenlar ; usually t wo 

siiperposed.autijrior teiuporals ' /barwafqi/N.o 

3. Smdes not oldique, in 141 to 25 rows, smooth ; loreal at 
least 1| t iuieK as long as deep ; rostral at hatsi, twiee 
aa broad a.s deep 

, 4. Si^aliw very oldiipie, very narrow, in 9* i»r ill rows, 

more or bisK keeled ; nostril in an undivided nasal /0'.vg/a»/idiO'. 

iV Ihipil liorizontal ; scales narrow, oblique, feebly keeletb 

ill' 14) rows ; .nostril in an midivided nasal T/o'7o/»-*rM/fo 


IL Eye small or very .small; head not ul. all distiiiet IVow neck ; uolorea! ; o’siir 
in 15 or 17 rows, not oldique, 

A. SubcundalK in two rows. 


Nasal in (jotitiui with rostral; 5th nppm** hiluul iivciuitacd with 

y'parietal ; scales in 17 rows; veutralsl7«l 2uH , fd/oao4op, 

First labial ill anitac^^^^ intmiasab; no lahiul.iu contact 
, ^ ' '■ witli parietal ; scales iu , 1 5 rows ; . ventrals IHO-- 24.9 ' liimim, 

bhrst laldal in camtact upper lalmd in 

contact with /parietal scales ■hi 15-row.s; voutrals 24)9 Mopoco/omce. 

, ■B.;Svd>mnlals single;, onwor twO' upper lubiHlH in ctndact with parietul. 

.Bhrst'dabial iu contact 'with hitenuiSHl .... iWionoa* 

Nasal ill contact .with' 'rostral p posterior 'inasllhiry teetli large 

and .strongly grooved J/)oro//oc//oo 

Na.sal in contact with rostral; poHtovior maxillary teeth feebly 

< mlarged and feebly grooved Kiupo /w. 



SN'AKKS OP WEST AEllICA. 


287' 


1. TAltBOPHIS. 

Fj«‘iS{'5hiii. D^ilrn. nor. Borp. Gen. p. 17 ; .Boulen,^'. Oa.1^ Sn. iii., 

]). 47. 

Two s|>ecies 

8(“aios in It* rows; 7 to *,) uppor labials 'l\ vnrief/atu^. 

Sraics ill 31. or 33 rows; ‘J p) 11 upper labials T. ohiv.sus. 

1. I'ARBCtlliriS VAItXKOATlJS. . 

JJlpHfm vwrlegata lleinli. VixL SeJslc, Blcr. x, 1843, p. 249, pi. i.. 
figs. 15 -17. ' 

Tarhophis varieijatus Bonleiig. t. c. p- 51. 

Leptodlm Moi3(]ft;M‘(l, Bull. Mas. Prii'is, 1902, p. 45. 

Freoeli Oluiiiea to Cameroon. 

2. Tarbopjiis obtijsus. 

Oohf.'her ohtusii'S lieiiss, Mas. Seiiekenb. i. 1834, ]>. 137. 
Tarhophis ohtusm Boiileng. t. c. p. 52, 

.IVlauritania, fSTortlieni Nigeria, Egypt to Bomalilnnil. 


2. Leptodiiia. 

Gi'uitli. Ciil}. Ool. Sn. p. 1G5 ; Boiileng*. Cat. Bn. iii. }>. 47. 
4?wo sjiocies : - 


Veutrals 141 -180 ; aual entire ; subcainlals 32-54 L, hofi(nih(€ia.. 

Veiitrals 201-225; anal divicbjd; Kubiauidals 91--T21 L. 


1 . LeP 1'1>I)IRA HOl'AMBlErA. 

Coronella Jiotamhitdui J jaup. B\'n. Rept. p. 85, 

I'r^pUMm hA)Uir)ib(v,ia Boiileng. t. c. p. 89. 

'rropic!!.] a, ml Boiitli Africa. 

2. LEPto])iKA DUCiiESNii Bi.mlciig. Ann. Mils. Congo, ii. 
1901, |>. 10, p], iv. lig. L 

I) lps(:(doiur)rph'as vhHdis Bternf. Alitt. Zool. Mas. Berl. iii. 1908,. 

p. 411, fig. • ^ ' 

J) ipsadA}marphfi>s hrevlrostfm Bfei'iif. 1. c, 

ClinieriKjn to Ciiiigo, eastwmM 


3, Dipsauomokphus. 

Fitziiig. in Tschiidi, Eiun. Per., .Herp.'' ; vBouleng.'' Cate 
Bn. iii., p. 59, ' / „ 

Two species , 

Scales 4 n. Ill rows ; oamtrals, 23B;-"270; anal entire.; ' s'ubeamlals .. 

90-133 ' o J), ptil im'uleiitm. 

Seales in '21 to 25 roirs; ,ventrals 340-2.89 anal 'divided ; silb-,'. 

cauduls 122-147 Xi. hJitrui'mgn, ■ 
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MH A, IJOl.'LMN'UElf i>'S THI:; 


Kiw(.'h, Abfs, NnL Haiiil), iii. l,Ha8, 

|j. 81 , pL iii. 1 . 

/)lps<(fio}yiiyrpJuii^' p^Urrr/fh^jihf,^ lMJuU‘n.u. i. t*. p. tliS, 
/)ipmyio}}if)}'phiff^ C8hu.ltai!, IJuii. Muk. Pa.ris, p. ^»M. 

iiM '- , 

Sierr;* IjPOSh* 1i(.> e'lsl wa.rijs iu (Ju* llairi. 

2. I )! i'.sAiH)M,oiir*m:s SiL:Vxi.){X<i { l 

J)ipms I'riu,*. A,i', PliilafL f-SII, p, | VU, 

Dlpmdovimrphtfy^ (dfiihVupiil f. t*. p, 7T. 

' HtHiPga.iiiJfia io CVuig'. (‘JiNlAVaials to I'ginda. 

1 . 1 

(lunih. IVii. ta>l. Sn. \k 1H2; iMUth'iig. <;ai. Sjj, jjp HI. 

Two spefii’ss : — 

'Scjih's ill 17 I'avVH, vwioliviils struu|4:i,v I'Hliii'L'-fti /#, 'li'iH'i'r./..*-, 

Siailtw ill llH'ow's, vralMitn'iiis s«*iiv«'i?1y , .,, , lA 

“1. ],>:[?« ADoilOA I'Nii'ui.oa ClinilJi. *»|>. p. !,H;i ^ notik'iip. L «•. 

Sienu ,Lef»ise ia> Congo, eastwnjalN in tlio H.uim, 

2. i)ViiSAiXMKiA lUHiloiiii. Ann. X: Alinp N* Ij. {T) .vt\, 

J1K)7, p. ;I25,. ' 

Cameroon.' , 

V), CKonir^As. 

.Boiileng, (jilt. Hn. iii. \h 32. 

1. G'lioniFSAB nKiniKsHiOEPs, 

Trirpldmudii^^ Worn, Vor-h, /aiol.Tiof:.' Co^. W'ifi'u 

xlvii. 1897, p. ]:I5, 

(kmlipmw vmpajrifHit^ Bih. Sv, Ak, '!!mn}|, 'x;x\'ii. iv 

no.. 5,: 190 1, p. 19. 

GemlipHfiH depromlreps Slernf. Miti. XnoL, 'Mu;s liorl. .iii, HH'IH, 
jp. 4:1.0. : ; ' 

CameroDn, 'Fertmmlo 'Po, ItvurL 

(».'C<KLnm;n!s. 

'Wagl. 8y.st. Am[)}]. p.;i89"; B.{>u,!e»»g. Cat, Sm iis. p, 141, ' . 
i. (J(EL<)Plx;ia.S M(>N\Sin^88U.r,ANA, 

(Udnher iiHjn^'^pesiiHlaHHs Ohs. y^ool i, p. "iHB, , . 

(ddiipdtii 

Borders of tlm McnlitevriiiH^ari, ^smitiiwaials 'to. ,Mj'iy.i'itji'rri'ap 
eastwards t> Persia, 

.I’oUsre, Moil, Bei-1. Ac. 1854, p. 8'24;- lioidoufi-. Su. iii. 
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Two s|)ec‘ie8 : - 

Snout with iui,!,i:n!ar hm'i'/.outiii cvivvod in ; 2 or 3 

su}M‘rpos«>«l iintorior temporals ; snhcaudals iJO-UO It. 

Snout <d)tiisely |)oint(‘(l ; 1 or 2 anttTior temporuls ; snheaiulals 

34- '88 li. /(i/foeiisifi, 

L Eiiam?b:iopiii8 oxyibiyncbus, 

l\'^aiimifrp!iis (myrJii/thcJuis Eeinb. Yid. Hel.sk, 8kr. x. 1843, 
p, 244. 

, AV/ a lk)aleiig. t. c. p. 146. 

TropicMl Africa., a.s far iiortli as the (lold (Joast. 

2. Bhamphiopijis togoensjs. 

I'\miyvyrHq:)his iogoemis Alatscliie, Mittli. Deutsch. Hchiitzii'el), 
Ti. 1893, p. 212. ‘ 

/(Imniphwphis togoensk 
Togoltiiid, N. Nigeria. 


8. Deomophis. 

lh:4ers, ‘Mon. Berk Ac. 1869, p. 447; Bouleng. Cat. Sn. iii. p. 149, 
dkvo species 

-Seales in 17 rows; ventrals PlO-loO: suheaudals 78~.1<J5 /). lineatus. 

■Seales ill 15 rows ; ventrals IGl -180 ; subcuudals 110-122 D. pireorna/ na. 


1 . D ROMO PHIS LTN E ATUS. 

J)r}/oph}/lax Ihieatvs Diiin. Bihv. Ki‘p, Cen. \'ii. p. 1124. 
Droniophis Imeatiis Bovileng*. 1. c. 

'Coast of (luinea. to Egyptian Hondaii and Zaiizibar Coast. 

2. T)noM:oruis pe/Eoexatus. 

I)(m(!ropMy Scldeg. Phys. Herp. ii. p. 23(k 

DroinyyphiH pmponiaiihs Bouleng. t. c, p. 1 60, 

4l<,)ld ijoastvto''NigeP. 

9.. PSAMM'OPHIS. , 

Isis, 1827, p* 621 ; , Bouleng. Cat. Hn.aii. |,), 152., , 
Si/napms of the Species, 

I, Eostral well visible from above; snout to 2 times as long’ as eyejMdr 
■ ■ ■ caudals OP '149. 

A. Ib’ontal niirrower tbairtbe .supnioeular ; anal divided, 
lawoai 3 to 4 times as long as deep ; usually 9 upper labials, 6tb and Otb 


entering the eye ■■ IK sekokarl. 

Boreal IB t<) 21 times as long as deep; usually 8 upper labials, 

4tb 'ftiid, 6tb enteri'iig tlie eye ■ ■; P, sihilaus,' . 

11. Ib'onfcal as lm)ad as tiawsiun*aocular ; loreal2i times as 1(7 

deep ; 8 upP®i’ labials, 4tb and otb entering the eye ; anal 
/entire, J,y regithtris, 

fl. ]b)stral scarcely visible from above ; snout 2 to ;2J times as 

long as eye; loreal B. to 4 times as long as deep; 9 upper 

uibials, 5tb and (Rb entering tbe eye; subcaudak 144“-172 ... 1-*, elepam,^ 



1. IS ,Sf!||OK.AHr. 

(J(j!jd)ri* i.K'st'r. Atuui, |‘. H* 

i'. «'*. p. 

Noriii Africji to Maiiriianio, luul SiMoaliiand ; Ai'oiiii! amf 
Sym iA> ,Ai'.v:hiuiis<..M;ii nud Sind. 

2. PsAM^ioriiis snvii.Axs, 

i k}hil'n'U' xifuJ'H'ih'-i Ij'ino. S, .N, i, p. 

/V^i/ w/o/>/^/x .s77#/7f'/;/,s* itodonjU;. t, v.. p. Ii>i, 
dAo|iicfil and HcHitli .>\;h*i<'a 5 HyV'iyP 

:>. Its.VM.MOiMiiS lU:’.(.'i':i.A.ir(.s Sioiad'. Ih’iA. iii,. 

UKiS, p. 412. 

(. 4ii 1 1 0 i ’< “ • ! \ ! I n d, ‘land. 

4. KT-B'IAKH. 

Cohfhf'i' f'li'fjcifi-s Zooi. ii.i, [k dddi, 

PsmimMtphis Bunlorig. i\ t". p. IdT, 

jM'aairitaaiia. l:o, 'Nigc.o’. 

iO, MAriioi’inmnnax. 

Gniehnn. Explor, Sc. Alyf., Kept. p. 22; Boulon^. Gat H\u iii, 

•p."l75. '■ ,, " ; , 

i'. A!'A(iaOSn,lOT01>OK' {‘HOI-'LLATIiS. 

Oolnher triicidluf/tm 1. 1.)o.s(*v. 14iL:'ypl;i‘, psp;, I4S, 151, 

pi, vlii, iia. 4, 

MiicriyprokHkya iyiwrdlatns ,Bi»uIcn^. I, <*. 

, Maiiii'ritaiTiJ'p Kortli, .Africa., S. Spoilt, Bafrarrs, L!rinpt''Miri:-'},p 

B. lAdewi'incn 

1 L DwiTioLiura, 

l)nv(‘rnoy, A.'Miu Sr, Naf^ sxvi. .1852, ■■^'p. ,! At ; Btndcnp, (''ai. 
Sn, iii. j.j. IHO. 

. ' 1, l)|.SiVnoL1,DlIS TVM.M’IS, 

linrf pf^rhiH Ipptm A. B,iniilp Zool, J'oura, iv, 18211., p), 

Ippus 1H7, 

d’ropiral .aia] Soidi.l]i ' A.frica,, i:j0.rilnv.*ir»is 1;u ..Pi'.ir.l.aigniiac.s Gu.iiifift 
and Aity.^siivia, 

12. 'T.H.RI.UTOUX..I8 

A. Smith, 1,11. Zool. S. AtAxplicpti ;, ill. p. ..IB4 

1. lAlKLOTOENlH KlllTLAXi:)I..L ■ 

L&pto/dd kii'tkmlii Hallow*. P.ro<X'..Ae. l-'ldlttil. .: 1844 p|,.n 62 ,' ' ' 
Thdolornk hirUmuln Boiiieog,' t* o. p. 18 » 5 .* 

Tropical a,iid South Africa, aoHliwarfls to Sim*ra Bt'oiic and 
Uganda. 
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13. Calamelapb, 

Oiiiitlu A.irn. & M'ag. N. H, (3) xviii. 18()6, p. 26; Boiilciig., 
Cut. 8 1 , 1 . iii. p. 245. 

Two s|)ecies : — 


Scales ill 17 rows ; 0 upper labials, 3rtl juul ‘Mb eiiteriug tbe eye C, wiicolo'K 

Scales in 15 rows ; 5 upper labials, 2iul ami 5nl euteriug’ tbe eye Q.fea, 


1 . Ca’EAMELAPS IJNICOLOE. 

Calaniaria tmicoloi' 'B.^emh, Vid. Selsk. Skr. x. 1843, p. 236, 
pL i. figs. ^1-3. ^ ^ 

(Jalwnielct'ps ‘unicolor Bold eng. 1. 

Sierra Leone to Niger; East Africa. 

2. Calamelaps FE.E Bouleng. Ann. AIiis. Genova, (3) ii. 1906, 
p. 214, 6g. . 

Port n gnese G u i n ea. 


14. Miobon, 


A. Bnni. Arcli. Mus. x. 1859, p. 206 ; Boideng. Cat. Sn. iii, 
p. 249. 


Synopsis of the Specks. 


I. Anal entire ; ventruls 190-216 M. acanihias. 

IL Anal divided. 


Internasals considerably shorter than tbe pra'fi ontals ; nasal divided ; 

veutrals 201-228 M. collarts. 

Inteniasals as long as or slightly shorter than tbe x)nK‘frontaIs ; nasal 

entire or incompletely divided ; ventrals 214- 249 M. jgahonemis. 

.Internasnls as long as or .slightly sliorter than tbe piudVontals; nasal 

divided; ventvsils 181-214 M. notatns. 


1. Mi 01X)'N AO,ANTin:AB. ■ 

Uro'heJ-n.s. Vid. Meddel. I860, p. 229; pi, iii. 

Ifiodon acanihias Boideng, t. c. p. 250. 

„ Gold Coast, A.shantee, Nigeria. 

2. M'lonoN ci:)LX.ABis. 

Mkrosinna coUare Peters,' Biixb. Ges. Natiirf. Fr. Berl. 1881, 
p. 148. 

ifw(:'Zow,co&risvBoideng. t. c. p.''251.' '. 

■ Old, eVdabar to Angola., ■. 

■ 3. ,Mj.X)I)ON, OA,EGNENBISv , 

Elaponiorphus (jubonenms A. Buni. ■ Bev.' ;'et; Mag.' ZooL (2) 
yiii, 1856, p, 468,^ ^ 

' iMlodon gahonen8k''BQ\ileng: t; cy p. :;252.', ; " 

Old Calabar to Congo, eastwards to tlie Itiivi, 

Piioc. Zoon, Boc.^l9l9:,;Nb.:;XNL;::;:C/,.l^ 
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4. M, 10 DON NiO’M'rS. 

jM iioinhiut I'N'f.ors, I'r, l?.«'ii, 

p. 127,' 

.iliicH'Ioii iicfiuiiiiS lii)uU.‘U54' |n 2o2, 

C-Riooroon,, ( 

1o, 'l7l.AR(M"A]..A>n:s, 

Jlonleng. Aiui..t Miig. N- li. {^} ' iii- I'*! 1- I'- 
1. Ei:,.vi>()f'.u,\Mim <at,A<'li.i.s Itmili'iig. 1. i’. 

(Jauiei'oou. 

Hn INilmmov. 

Jail, 'I'lov, et; 'iVlng. ZooL ( 2 ) x. .IHaH, p. ri 2 »"h Bouloiig, iki. Hn. 
iii. p. 253. 

Two species : — 

A |')<;»stu<‘ul{tr ,* ■M'JO i\ htirfki. 

Two i')a.Moiiilni’S ; voiitoils - 

1. PoLKM'ux RARTiii' Ja.M, 1. c, ; Ikntlong. !:■. e. p-, ‘Jo'l. 

(JoMsiA Aslianl.'e<\ 

2. PoiVBMOX Bor;]oTiirri: M'ocipta.nl, Hull. Hue. l;*liilo.iri. (H) is. 

,1897, p. i:k 

'Aj'mrtdkiiiifiS hap Z<'>ol, Au^,, 1902, |.i. 041:1 

Caiii'erooii, Fi'eueli (lougo, 


■ 17 .' .A.PAllABLAfTlIH, 

Smitilp J'll. Zool, Bi^pt., Apja p. ..15 ; lioiilfOig. 

.SrL"iii.'p. 255. , 

i^ifnopaw ivf the 

I. .Two pra’troal:u.lN,; u Niuijo Inliiitl in oujiluot w.!(th Uo? |iai'io.tiil ; "votvlrril'i 1M|i' 'lAfl, 
A, ntli u}*|Hjr Inimil iur*<iii<no[ with th»i piU'it'Oti ; 3 }H»sinf‘a!in’f«. 


.Fi'oufcul in,:»t 1 1: tOiu'.^K »h hno^; um 'hu»iui J , 

Frwitnl 14 tiaii'H.UM iw liruial.. A. tMtfrfitJ. 

li. fjih 'a|,)|)or ..tuuit.aot. w'ith tint* ijuriotiil i '{iiaHp?to 

'Fi’ontil nt. h*iiMt (-wif'o i'w loaii? IW hmiol J, 

'FrmjtiillianU.y 1 4 i iaaw »w loai? tw tirtaol ' .4 

U. A Hiti};j;K' pruiVoiiiul j olh arol (Itli Jihinlx in rfostitot' with thr panoinl , vi'iilfiiln 

ir)2-i7o. 

Kojili*s smooth ; frootnl '1| thniW'tw l‘ni|£'Hw ImwI .4. thmttfm, 

SouU's soauith ; froutal 11 iuiio-i us.laa*^'us .tiromi 

8<:ulos kftoled oa postenov part of body imd ou taih iVtuslal 

ll t'iuu‘s us lonj< its hvoud. / J. 


L Apaeallaotoh doWjOI 'WcriME’, VcpIu 7 .‘H>L 4 m 4 , < 5 ch* Wjcib 

iii. 1902, j). 34(). 

Fveueli Cougo, 

2. Apaealbaotus eatesu Jkmleng. Arm. 4 Mug, K, IL (7) 
2:ix, 1907, p. 325. 

Oamcioou. ■ >■ 
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.‘',L Apahallaotus NIOIIOOOLEAIUS Clisiban. Bull Miis, PariSj 
191(>, p. 377, fig. 

Frew ell Congo. 

4. Apara:l:la,c!tits iiouoit.etx. 

Apar:dlairl,iis nlgrocoUam var. Touclieti Cliaban. t. c. p. 37'8, fig. 
Fps^iich Congo. 

5. Aparallagtus lineattjs. 

fJrlecMs linmtiis Peters, Mon, Berl. Ac. 1870, p. 643, pi. i. iig. 3. 
AjHiralltMrlus Imeciiits Bouleng. Cat. Sn. iii. p. 2(51. 

Ketii, Guinea. 

6 . Aparallagtus anomalus. ^ 

JTrkoliis anomala Bouleng. Ann. & Mag. N. H. (6) xii. 1893, 
p). 273, 

Aparcdlmt'us anonialm Bouleng. Gat. Sii. iii. p. 262, pi. xi. fig. 3. 
Gobi Coast. 

7. Aparall ACTUS NIGER Bouleiig. Ann. & Mag. It. (6) xix. 
1897, p. 154. 

EoithopJm chevalieri Cliaban. Bull. Mus. Paris, 1916, p. 379, fig. 
Siei'ra Leone, French Guinea. 

18. Elapops. 

Guutb. Ann. & Mag. N. H, (3) iv. 1859, p. 161 ; Bouleng. 
'Cat. Sn. iii. p>. 262. 

1. Elapops modesttjs Giintb. 1. c. ; Bouleng. l.c. 

A'parcdEictm hoidengerl Werner, Yerli. zool.-bot, Ges. 'Wien, 
xlvi. 1896, p. 363. 

Apfm:dJ<aidns pe^n^^ Weriier, op. cit. xlvui. 1897, p. 404. 
Ifiboriii to Congo, eastward.s to tlie Ituri. 

G. Proteroglyplia. 

(Loreal alisent in all the genera,.) 


L Hoad sliort ; Kulamvalals lass tluui J)<>. 

Srales not at all obliqua; ventrals .103-2AO; snbcamliib 67 -80,,.... limiletifierma. 
utoiTt or l(S.s oldiquo; vcaitrals III -172; Hwbcuudals IMf)... Bhpechis.. 

Soalrs ()l)li(ni(* ; voutrals 1B9-328 ; .snboavulak 50-02 Nn'm, 

U. Hoad lotig, narrow, snout not broador tbaii long ; scalo.s very 

<)blique; ventral.s 202-271); siibcaudals 97-121 Dendrmpk^ 


, , 1., BoULENG'ERINA. ■ 

Dollo, Bull' Mus. Belg. ivv 1886, ■. p. 15'9 ;\,Bouleng.: Cat. Bn. iii. 
p. 357. 4 " 'a:'.'';'.. 

Two species,":—; 

U(>slral nearly as deep as In*oad ; temporals 1 + 2 ; 3 lumper lab mb ill 


oontacfc vvitb lower subociibif. , „ -B. anmdata,: ; 
''Hostra.l nuudi broiubu* than deep; temporals 3 + 2 or 2 + 3; 2 upper 

labials in contact vvitli lower subocular B. dtjhotmkiL 


, 21 *' 
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4. Mio-BON notatus, 

Jlterosonm rioUtlum. Peters, Sitzb. Ges. Niit. Fr. Eerl. 1882, 
p. 127. 

3fio(lon notatas Bouleng. t. c, p. 252. 

Ci I m e I’oo B 5 G on go , 

15, Elafocalamtjs. 

Borileng. A 1111 .& Mag. K H. (8) viii. 1011, p. 371. 

1. ElAPOCALAMUS GIIACILI8 Boiileiig. 1. c. 

0am er 0011 . 

1(). PoracMON. 

Jan, Rev. et Mag. Zool. (2) x. 1858, p. 520 ; Boiileiig. Cat. Bn* 
iii, p. 253. 


Two sjiecies : — 

A .siiip,‘lc postocnlur ; voutrals 22i-22t> P, hnrtJtl, 

Two postooularft ; voiitniLs 174-200 1:^. hoeimrti. 


1, PoLEM'OK BARTHi Jail, 1. c. ; Bouleiig. t. c. p. 254. 

Gold Coast, Aslianiee. 

2. PoLBMON BocoTjRTi Moequard, Bull, Soc. Pliilom. ( 8 ) ix. 
1897, p. 13, 

Ajumillacttis hagmcmfd Qoxigh^ Zool. Anz. xxv. 1902, p. 646, 
Oamex’oon, Freneli Congo. 

17. Aparallactus. 

A. Siiiitli, 111. Zool. S. Afr., liept., App. p. 15; Bouleiig. Oat, 
81 : 1 . 255. 

S/piopals of the Species. 

I. Two praaVoiitals ; a labial in ooiitact witb tbo parietal ; veiitrals BIO- loft, 

A, fttb upper lalaul in etmtact with tlie parietal; 2 |)(ysto<;ulars, 


Frontal not 11 times as lonji' as broad A. dolloL 

Frootal 11; times as lojifi: Jtn liroad,,,.. A. 

lb otb upp(’r biliinl in eontiU’t with the parietal ; a singhi iKKstociilar. 

Frontal at least twie(^ as long as broa<{ A... »/»/reeo/bfn>. 

Frontal lamlly R times as long as l>roud A., rom'heth 

II, A single pnefroiital ; otb ami fttb labials in eoutaet with the parietal; vtfutruls 
lo2-l7U. 

Scales smooth ; frontal 11 times as long as bmad A, linedim. 

Scales smooth ; frontal lij times as long as broad A. mionmlm.. 

Seales kcnded on fiosterior part of IkmIv and on tail ; frontal 

,11 times as long us broad ■ A..ni 0 :er. 


■1'. Atarallact'OB boleoi Weimer, .Yeiln zooL4)ot. 'Ges. W'iei,!, 
lli. 1902, p.,' 346. 

]n'eDe'H„CQngo. 

,2. APARABEAOTua BATESii Bouletig., Arui, llag. ISr.,IT. .(7) 
zix, 1907, p. 325. 

Cameroon, 



SNAKES OF WEST AFRICA. 


'293 


3. Aparallactus niorocollaris Obaliaii. Bull. Miis. Paris, 
1916, p. 377, fig. 

Prencli Congo. 

4. Aparallac^tus roucheti. 

A'jmraMactiis nigrocollan^^ var. Toiicheii Cliabau. t. c. p. 378, fig. 
.Francli Congo. 

5 . Apa.raixLact us lineatus. 

UriecJhls lineatiis Peters, Mon. Berl. Ac. 1870, p. (M3, pi. i. fig. 3. 
JjjaraMaetm Imechtus Bouleng. Gat. Sn. iii. p. 261. 

Keta, Guinea. 

6. Aparallactus aromalus. 

UriecJlis anomala Bouleng. Ann. & M<ag. N. H. (6) xii. 1893, 
:p. 273. 

uiparaUactus anomatics Bouleng. Cat. So . iii. p. 262, pi. xi. fig. 3. 
Gold Coast. 

7. Aparallactijs Niger Bouleng. Ann. Mag. K. II. (6) xix. 
1897, p. 154. 

Iirrnleophis chevalieri Cliaban. Bull. Mus. Paris, 1916, p. 379, lig. 
Sierra Leone, Fi’eneli Guinea. 

18. E la POPS. 

(■■liinth. Ann. &• Mag. N. H. (3) ivR 1859, p. 161 ; Bouleng. 
'Ca,t. Sii. iii. p. 262. 

1. Elapops MODESTiTS G Until. 1. c. ; Bouleng. 1. c. 

Aparcdlactus bauleyigeri Werner, Yerb. zool.-bot. Ges. Wien, 
xlvi. 1896, p. 363. 

Apandla^^ 'Werner, op. cit. xlvii. 1897, p. 404. 

Lilieria to Congo, eastwards to the Ituri. 

G. Proteroglyplia. 

(LoiRRil absent in all the genera.) 


I. llojul sUort ; KuhtiatulHl.s l(‘Hs tliau 95. 

iiott Ml all olilitnie ; vaatrals IDS 230; Hiibeunilab 07 -80... ... Baiilemierhm. 

iiiDixf or lasH ohliquo; vonh'Mls 111^172; HulHJjuulals 13-R6... Mlnpei'lm, 

Scahw ohliqia* ; voiitrals I8i)’”228 ; siibeaudaR 50-92 Haia. 

I L Hrnul loa^, narrow, sncnO. i»<)t lm>ador tluin long ; swfies 

old'uivio; vim tvab 202-270 ; subcaudab 97-121 limtlraspis. 


,1. BoU'LENGERINA. ■ 

Dollo, Bull. Mus. Belg. iv, 1886, p., 159 ; Bouleng. Cat.'BnMii.' 

jK 357. , ' ■■ ■ 

Two specie.s : — ^ ' 


llo.strul mmrlyms dimp as broad ; temporals 1 + 2 ; SAipper labials in 

oontact widi lovvor snbooular.,. i.....,.;,,-..,...,.......... ... B. amwlata. 

ilostral mneb broudnr tlian daep; temporala 2 +2. or 2 + 3; 2 upper 

labials in contact with lower snbocuhir B. dyhoimldL 


21 ^ 



294 


MR. G. A. BOULEN'GEE OX THE 


1. BoULENGE'RINA AXNULATA. 

A^aia anmdala Bucli'h. &> Pel.erSy Mon. ].?eri. A.e. 1876^ p. 1.111,^ 

B()ul(ymjerhm wmiukUa I’Jouleiig. P. Z. S. P.HjO, p. 4:55, pi. xxxii, 

' Cainerooii to Ooiigo, eiistwa,rt.ls to tiio IJelle a-nd the Stanley 
Falls. 

2. Boltlexgeimxa dybowskei: Mocquard, IPill. Soe. Philom. (8) 
ix, 1897, p, 15. 

French Congo. 

2. Elapechis. 

Bouleng. Cat. So. iii. p. 358, 

1. Elapeghis guextti:eri. 

Bktpsoidy.!a pnejUkeri Pocage, Jorn. Sc. Lisb. i. ISlh), p. 71),, 
pL i. tig. 3. 

JUapecIds gusntheri Bouleng. t. c. p. 359. 

ElapeeMs inoeblusl Werne.i’, Verli. zool.-bot. Ces. Wien, xlvii. 
1897, p. 400. 

Togoland, Kortliern.' Nigeria, and Uganda to Angola, and 
Nyassala/ud, 

3. NaIxA. 

Lain*. Syn. Kept, p, 90 ; Bouleng. Oat. Sii. iii. p. 372. 

Spno 2 ‘>siB of the Species. 

I. 19 to 29 scales across the neck, wliicli is dilatahle, 17 to 2S across tlio body ;, 


63-70 subcuudals. 

6t,li or 7tU upper Iid)ial largest and deepest, in contact with post- 
oculars *, t^ye separated from the labials by suboculars AY. Juiie. 

6tli upper labial largest and deepest, in contact with i)ostoculars ; 

3rd and 4tli upper labials eutoring the eye JN'”. mehnolenea , 

3rd or 3rd and Itli upper labials deepest and entering tlio eye, Otli 

and 7th not in contact with postoculars N, nlgrieollis. 

IL 16 scales across the neck, which is not dilatable, 13 or 16 
across the body ; 4tb or 3rd and 4th iijiper labials <»nteriiig 
the eye; 87-92 subcaudals "X.ffohfiL 


. L Naia hate. 

, (Jol/uher haie Ijinn. in IlnsKt-dei. lleise Paltost. p. rUh’j, 

Mma haie Bonleng. t, c. p. 37,4. 

.Borders of t'lte BRhlira, East; Afrieit .sontliwards to ilie d,'',rn!i8- 
Vital and' Zuli'iiand, Palestine, Arabia. 

' 2 . ' Na,ia m;elanolei;ca, 

'.kfcdM haie, vttr. melanoletica .Hitllo'vv, Proe, A,c. .Pliilstd. 1857. 
pp„61, 72.,, 
y ''Adsf/iVii 

..Tropica,! Ai,ricst, from 'the Gold Coast find Ugai'ida to Angob'i. 
and Nyassalarub ■ 

3. Nata NroaicoLEis Ilei,nl:i.Tidensk. Belsk, Bkr. x. 'l84B,*p. 2,(,>9,. 
pb iii. iigs. 5-7 ; lionleng. t..,cy.p.. 37.8. ■ 

Senegambiii iuul Upper Egypt to B.ech'a. tin aland iind Niitab 
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4. Naia. goldii Bouleng. Ann. & Mag. N. II. (6) xvi. 1895, 
p. 34, and Cat. t. c, p. 387, pi, xx, lig. 2. 

Xaia gitentheri Bouleng. Ca.t. t. c. p, 388, pi, xxi. 

Sierra Leone to Congo, eastwards to tlie Itiiri and tlie Kasai. 

4. IIen-DRAspis. 

Sclileg. Yersl. ZooL Gen. Amsterd. 1848 ; Bouleng. Cat. Sii. 
Hi. p. 434. 

Two species : — 


Scnk'fi in 15 to 19 rows, outer not shorter tluiii dorsals I), jamesonii. 

Scales in 13 rows, outer half as long us dorsals 2). cmgusticeps. 


1. Dendhaspis jamesonii. 

Elaps jamesoidi Traill, in Sclileg. Pliys. Berp., Engl. Trans! . 
p. 179, pi. ii. figs. 19, 20. 

J)endmspis games<ynu Bouleng. t. c. p. 436. 

Tropical Africa, from Kigeria and XTganda to the Congo and 
Angohi. 

2. Dendhaspis viridis. 

Leptophis viridis Hallow, Proc. Ac. Philad, 1844, p. 172. 
JJendraspis vh'idis Bouleng. t, c. p. 435. 

Benegal to Niger and B. Tiiouie Id., Gulf of Guinea. 

Family Yipeiud.e, 

1. Eye moderuta or hirgc, usually separated from the upper hihials by siihoculars. 


A. Uppt?!* surface of head witli large syinmetrical shields ; ]>ui)il 

round Caums. 

B. I) pper sui’fac(> of head with scales ; pupil vertical, 

1. Suljcaudals in two rows. 

Lat<‘ral sci:il<‘s not smaller than dorsals, without .serrated heels Bitis. 

Ijateral scales smaller than d<,)mds, disposed obliquely, with serrateil 

keels Ccrasies. 

ti. Suheaiidals single; lateral scales smaller than dorsals and more or less 
o])li( pie or irregular. 

Lateral scales with serrated keels M'iiis. 

lad eral siades with<)ut serrated keels; tail prehensile Atheris* 

!L Eye minute, with round pupil ; upper surface of head with 
large symmetrical shields ; no loreal ; a small prjeocular nsnully 
present A traetasp k. 


1.. Oaitsus. " 

Yagl. Byst. Ampin Pa 1'72 ; Bouleng,. .Oat. Bo./iii. p. 465. 
4 Vo species': — • ' 


Beales in 15 to 21 rows ; suheaudals in two rows O. rh}nih€at.up^^ 

Beales in IS rows; .suheaudals single O. liehtensteimL 


1 . CAUSIIS RHOMBEATIJS.;' '. 

/^epedott rhomheMim LichL Yerz;. Douhl. Mus.^ p. 106. 
(kttmis Bouleng, t. c. p. 467. 

Tropical anti Boutli.'Aftica, ' 
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2 . C'AITSUS LICiriTENSTKINn. 

Aspldelaps luditeustehili Jaii, Rev. ei. Zool. 1859, p, 511. 
(Jfmsim li(dd(Uistelim I>oul(!i,ig. t. c, p. 470. 

From tJie Golil Gojrsfc aiid Ugaoda to tlici Congo. 

2 , Rms. 

(Jraj, Zool. Mjscell.p. (>9 ; Boidong. Cat. Hm iii. p. 492. 
fdpnopsis of ilui Species. 


Olio or two sorioK of sriilos tot.woon tlio iiiosMl iiiul tlu' rostral; 8 to 

n soales aowosstlio iioad, from <\vo to o^yo />. arii'fiviiH. 

4 or 5 series of scales Ijotweco the nasal and tin^ rostral; Id to Id 
scales across the laaith from eye to <\V(‘ ; n, single cnhirg’isl, soine- 
times horn-like scale* above the intcrnasah in contact witli its 

hdlow I*, ijahonli'ii, 

4 to 0 serie's of scales hetweini tlie nasal aiul the rostr.al; I t to ii) 
scales across the he*ad, from eye to (\ve ; or M enlarged, horn- 
like scales above the internasal, usually with small scales 
lietivoen t liem //. nanhorn is. 


1. BiTIS AlllE'fANS. 

Viper a a/rietans Men*. Tent. ]>. 152, 

IHtis uriekin.s Eonleng. t. e, |). 493. 

Tropical and Sontli Africa., Bo:rtli\viird.s to B. Ma,)roceo f BoutylitH’H 
Araldu. 

2. Bitis gabonioa, , ; ' 

Mchidm^' [Pibonica-. .Diim. Bibr. Erp. Cen, vii'. p, 1428,„ 
pl.dxxx, 5. , . 

Bouleng..t.'c. p.- 499. 

Tropical Airiea.r 

3. Bitis NAsieoENis. 

(Joluher naswr'Hisfihi'h\v, Nat, Miscell, iii, pi. Nciv. 

, , JUtiS' nmku)rn4s Bouleiig. t, c. p. 590. 

Tropicjal .A.friea, 

3. OEMAS'rMS, 

"Wagl. Byst. Aniplu p. 178; Boiilung. (Fit, Bn. ill. p. 501, 

■ X. ' CliHiASTES' CTtENHiTiis Forwk. Bescr. A/niin. p, ii ; !5onIerig. 
t. c, p. 502. 

Borders of tbo Bahai*a and Boudan ; Arabia and IFilestine, 

■ ■ 4. Ecnis. 

/Merr. Tent, p.^ 149 ; Bonleng. Cat. -Bij. iii. p. 504,' 

' 1. 'EgHIS UAEINATHS.' ' ' ' 

ca?4v^«f.rpBcbneid. Hist. AmpI). ii. 'p, '285, 

/7c/r7s‘ t. c. p., 5()5, , , : ■ 

Besort a.nd sandy 'disti'iets ■ of Africa .nortlp of tbe Eqiia;fcor 
Boiitheru Asia, frora TiEnscaspia,'a4id' Arabia: t(':t India.. ' 
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Cope, 
p. 508. 


5, Ath Ellis. 

Proc. Ac. Philo, (]. 1802, p. 387 ; Bouleng*. (Jjit. 
S}/no 2 Js{s o f the Species. 


Sn. 


iii. 


9 -11 sonles across head, from eye to eye, 15“17 rouocl eye; 25-30 

scales across body jI. chlorecliis, 

7- 9 scale-i across bead, from eye to eye, 1(K16 round eye 15-25 

scales across body A. i^quamlffer. 

8- 10 scales across lu^ad, from to eye, 16“-l7 round eye ; 25 

scales across body ; several erect, liorn-1 ike superciliary scales, A. eeratop/iorus\ 


1 . Atheris GHLORECHIS. 

Vipera cMoroechis Bcbleg. Versl. Ak. Anisterd. iii. 1855, p. 317. 
Atheris chlorecliis Bouleng. 1. c. 

Liberia to Gaboon. 

2. Atheris squamiger. 

Echis squamigera Ha, How. Proc. Ac. Philad. 1854, p. 193. 
Atheris sqitaniiger Boideng. t. c. p. 509. 

Calnbar to Angola, eastwards to Xlganda ainl the Itiiri. 

3. Atheris ceratophorus 'Werner, Yerh. zool.-bot. €Jes, Wien, 
xlv. 1895, p. 194, pi. V. fig. 1 ; Bouleng. t. c. p. 510. 

Togoland, liSast Africa. 


6. Atractaspts. 

A. Bmitli, 111. Zool. B. Afr., Repfc. ; Bouleng, Cat. Bn. iii. p. 510., 

Sgnoqisis of the Species. 

I. Aiuil divided ; all or most of the subcaudals i)aire(l. 

Snd lower labial separated from its fellow by the clnn-sliiobis ; 

scales in 23 -27 rows ; ventrals 217-257 A. irreffiihtris. 

Snd lower la].>iul forming* a. stiture with its fellow; scales in 19-21 

rows; veiitrals 30S-331 vi. retimlaki . 

2iid lower 1al)ia] forminsj: a .suture with its fellow ; scales in 21-23 

rows; vend rats 330 --Br)!) A, heierocliilns.: 

B. Anal entire ; all or most of the subcaudals paired. 

S<;ales itj 21 rows; vcntrals '!98“222 A, wafsAtlensis.. 

Scalesiu 29 rows; vcntrals 220 A, mndalh. 

ni. Anal entire; all or most of the subcaudals .single, 

A. Postocuhir in contact wdtli a largo temporal. 

1. Snout roundtal, iHddy projectitig, 

2n(! lower lalnal very large, forirungdi suture with it.s fellow'; 


scales in 23--27 i'ow.s ; veutrals’ 178-193 ■ ' ' A. . eorpulentct. - 

3rd lower labial longest ; .scales in 21 rows; ventrals 195 ......... A. hmde^igeri. 

3rd lower labial longest; .scales in 19-21 rows; Ventrals 351-300 A. aterrinia.: 

' 2. ■ Snout cuneiform. ; . scales ;in 31 i^ws ; ventrals 210 ' ■ A. (kihonwi/emm 

B, Ttunporals small, 2 or 3 siiperposed in frovit. 

Snout (mneifonn ; upper part of ro-stnil us long as its distance front 

the fiTud-ald' .s(mle.s'in'25'ro'\vs ; \’eiRrapf2iO-223' A. mterophoUa. 
Snout rounded, upper part^of rostral .mncli shorter /tliam its; d is-,; , 

„ tauce from' the' frontal ; ' scales in 25-39 ro'ws ; "veutrals '314- ■ 

■ 235... . ...y Vi A. walsouH. 
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1. AtRACTABPIS IRllEGULAttlS, ' 

Mkips irrerpfMris Ileinli. Selsk, Skr. x* 1843, p. 2tM, pL iii- 

A.lnwlaspls irreijidaris Bouleng'* t. c. p. 513, 

"West ;uul Central Africa, from the Gold Coast a, ml Uganda to 
the Congo. 

2. ATiiAcrrASi'^iB lasricuLATA 8jdsbe<lt, Zook Anz. 189(), [>. 510. 
Ga.merooin 

3. Atragtaspts heteeochjlus Bouleng. Ann. Mas. Congo, 
Zoo], iii. p. 13, pi. V. lig. 1. 

Cameroon, Itnri, Ta.nganyika. 

4. At e ac!TASpis m atsc n xens is W eriier, Y erli . zool. -hot. G es . 
Wien, xlvii. 1897, p. 404. 

Ca.mex'oon. 

5. Atractaspis CA'unALis Sternf. Bitzb, Ges. Nai;. F,r. Berl. 
1908, p. 94. 

Gold Con.st. 

6. AtIUCTASPIS COIIPULENTA. . 

Jh'acJiycrrmimm corpidentHm Hallow. Proc. Ac. Pliikui 1854, 
p. '99. 

CO rpaZfxnia Bouleng. Oat. Sn. iii, p. 51^ 
lAberia to Congo, eastwards to the Itiiri. 

7. A/iTiACrivvspis BOTJIA5NGEIII A[oc(|uard, Bull. Soc. Plrilom, (8) 
ix. 1897, ,p. 16'. 

Ogowe.' . 

8. Atractaspis ateehtma Giintli. A,nn. tls I\Iag. N. II. (3) xii. 
1863, p. 363 ; Bouleng. t. c. p. 515. 

' Gold. Coast to Nigm*, eastwards to 'Uganda. 

'9. Atractaspis DA'noM'EYEXSRs Bocage, dorm Be. 'Lisb. xi. 1887, 
p,196; Bouleng. t. e. p. 516. ' 

Dahomey, . 

■ 10.' Atractaspis m:ic'ropholis Giintli, Ann. k Mag. N, 'f,L (4) 
' ix, ,1872, p, 3r», pL iii, fig. E; Botd.eng, t. c.,p. 51(), 

Beriegaj,id:)ia, Northeri,!, Nigeria. 

■T IL Atractaspis watsonii '■Bouleng, Ann. M;ag."'N. 4L (8) ii. 
1908, 'p. 93.'. ' ■ , , 

■ Atractaspis ntym'.Pellegr. Bull.^ M'us.'' Paris, 1909, p. ,414'. ' 

■ Ifaiiritania', French .Boudan, ■Northern' Nigeria, ' , c: 
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17. A List,oF ili .0 Snakes of Nortli AiVica. 

By G". A. Boulkngeu, F.R.S., F.Z.S. 

[Keeeivt'd May 20, 1910 : Read June 17, 1919.] 

Published by permission of the Trustees of the Briti.sli Museum.) 

Tliis list, <lea.ling witli tlie conipai'ativ'ely few species known 
from Nortli Africa (Section VII. of map on p. 269), concludes tlie 
series I have prepared for tlie easy identification of the Snakes 
of Africa’^. 

Only four families are i-epresented in tliis area : — 


Worm-lilco, covered with uniform scales above and beneath ; mouth 

siuall, inferior; cj'es rudimentary, under the head“.sliields Gl auconiibj®. 

Alouth lar; 2 :e; eyes exposed; bead covered with small scales; 

ventral shields uiiu!h narrower than the body BoiDj33. 

Mouth large; eyes exposed; bead with large shields; ventral 

sbiehls broad ! ' Colubridas. 

Mouth large ; eyes exposed ; head covered with small scales ; 

ventral shields broad Yiperidjse. 


Family G l A u c o n 1 1 d m . 

A single genus. 

1. Glauconia. 

Gray, Oat. Li/., p. 139 ; Bouleng. Cat. Sii. i. p. 59. 
Two species : — 


Snout hooked, the pveoral portion flat or concave inferiorly; 

diameter of body k'ast 100 times in total length (x. mnerorhpicJms, 

Snout rounded ; diameter of body less than 100 times in total 

length G. catrL 


1. GlAUCONHA MACRORHYNCmiTS. 

/Sk/nostmna niaororhync^^^^^^ Jan, Arcli. Zool. Anat. i. 

1862, p. 190. " 

.Glauco'iila Bouleng. Cat. Sn. i. ]). 61. 

Glcmmrvia (ilgerknms Ja.cc|uet, Bibl. A,nat. iv. 1896, p. 79, figs. 
'Algeria, Nubia, MAASopotamia, Persia. 

2. <'|LAIK:'0NIA CAIEl. 

StenoMonia cairi Diim. d? Bibr. Erp. Gen. viv p. 323. 

cavri Bouleng. Cat, Bn. i. p, 66, 

'Egypt, Nubia, yGtj'ssinia, Soinaliianci,' Mauritania'. 

Family Bo 111 Ah 

, 'A 'Single genusv , 

"1. Eryx.' ■ 

'I)aiid./Hist,'Rept.''vii.''p.' 251 ;■ Bouleng. Cat.' Bn. i. p. 122. 

,P, Z, S; 1915, pp, 193, '369, 611,. 611, and ' '1919,' p.,''267.— According to my latest' 
€stim'ate, the 'number..of African .species' x?f'S.n,akes;ampunts to 475. , 
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Two species : — 

13 to 15 sc;ilo« fi’orvi eye to oyti iUToss iorehoiul ; tail pointeil, 


in a eiHiicjil sente ilnfhuh'ifs,. 

5 to 7 Healtvs IVom eve to eye aci'oss loreheail ; tail ol)ttis(‘ 


1. Eryx TiiEBA'icuTS llcuss, Mus Seiickeiib. i. [>. Iv»4 

IkinJeng. Ca,L Hn. i, p. 12o. 

Upper E^ypt to East Africa. 

2. Eryx .tyoulus. 

Anguis jaenl tt^s H. .N. i. p. ol)i,' 

Erj/xjaeidfis iMHilcMjg. (Jet. Hii. i. p. 124, 

AlgV'i'ia., Egypt, 8yrin, A.sia. Aliiior, ('Ireecax 

Family 0 o r. \ ' u u i o M, 

Three pa.rallel series 


No poisoii-fang's ; all tlie teeth solid A. Aglyplia. 

Foison-fangs ludiind Ih OpistliojA’lyjdia* 

Poison-fangs in front — C. Fi’oterogdyphii. 


A. Aglypha. 


I. Loreal present ; scales in 10 rows or more. 

A. Seales strongly heeled, in 19 to 3:1 rows; pupil round ; a 

single anterior teinporai Tro^udimrthfii.' 

B. Scales smooth or taehly ketded ; 2 to I* superposed anterior temporals ; vostni 

not twice as hroiid ua deep. 

Head elongate ; snout ivmnc m 1 at the end. ; pupil round; one or 

more subOenlars ; veutra..-. 195”-378 ; snl)caudals 65-15 i ... .. Zamenis^ 
Snout cunoifonn, rostral four-sided ; iiupil vertically elliptic or 

subelliptic ; ventrals 160-188; svibcuurlals 55 -46 Lyim'/i/ziiclitts. 

Snout rounded or olRusely pointed ; [mpil round ; uo su]>ocnlars; 

ventmls 170-300; subeandals 19-73 Cx'oiieUii. 

IL .Loreul present or absent ; scales in 15 rows, smooth ; snuui 

strongly projecting O/o/edoj/. 

XU. Piorcal ahsent; pupil vertical ; sea, les in 35 to 37 rows, 

.Htrong'Iy keeled .//«ov///,/r7//.s\ 




Eulil, Bill], . Be. NatAii, 1824, p, 81; lionlcng. En.t. Bn. i. 
:p..l92.' 


Scales in 19 rows ; third and f(airth iipj>er labials entering the eye ; 

upper postocuhir not in contact with the temporal 71 ucitri.w 

Scales in 19 rows ; fourth or fourth and fifth upper labials entering 

the eye; uppei* postocidar not in eontact with the temporal . , T, temaihlm. 
Scales in 21 or 23 rows ; third and fourth upper labials tndering 

the eye ; upjjer postocular in contact with the temporal ^ T, 'mperhiuft. 

1. ' TbOPIIXINOTUS NATBIX. . ' 

'Cohiher nairix Linn. B. K. i*' p/SBiX:. ■ 
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Trojjidonotiis natrlx Bouleng. t. c. p. 219. 

Algeria, and Tunisia iiortli of the A.tlas, Europe, 'Western 
Asia. 

2 . Tiioi'':rDONOTTJS tessellatus. 

Coronella tessellata Laur. Syn. Rept. p. 87. 

Tropidonotits tessellatus Bouleng. t. c. p. 233. 

N.E. Egypt, 'Europe, Western Asia. 

3. Tropidonotus vipisrintjs. 

Coliiher viperimis Latr. Hist. Kept. iv. p. 49. 

Tropukrnotiis idpey'inus Bouleng. t. c. p. 235. 

Morocco, Algeria, Tunisia, Spanisli Peninsula,, France, Switzer* 
land, Italy. 

2. Zamenis. 

Wagl. By st. Ainpli. p. 188 ; Bouleng. Cat. Bn. i. p. 379. 


Synopms of the Spjecies. 

I. A pair of intoniasals ami a pair of pvmfrontab. 

A. Scales in 19 vows; two labials enterini^* tlio eye. 

Frontal anteriorly not or but little l)ro;uler than the supraocular ; 

veiitrals 2()5-218 ; sTibciitalals 08-133 Z. dahUi. 

Frontal anteriorly considerably l)roader tban the supraocular ; 

ventrals 312 263; siibcaiidals 113-15 1- Z, rliodorluudiU^ 

Frontal anteriorly considerably broader tluin the supraocular ; 

ventrals 195-201; subcamUds 95-105 Z.rogersi. 

B. Scales in 21 (rarely 23) rows, smootli ; two labials enter- 

ing’ tlu; eye ; ventrals 198- 228; subeaudals 79-111 Z.flnruleutus, 

0. Scales in 23 or 25 rows, obtusely or faintly keeled ; usually 
a single labial entering tlie eye.; ventrals 197“216; sub- 

cnudals 70-101 Z. momnijlr, 

I). Scales in 25 to 29 (rarely 23) vow, s, smooth. 

Scales usually in 25 rows ; usually one labial entering the eye ; 

ventrals 314-232 ; snluauidals 87--lOl( Z, (dgmis. 

S(!a]es in 25 to 29 rows ; eye usually si'jjaratedlfrom the labials 
l)y a series <)f suboculars; vcmtrals 222-258; subeaudals 
77-'" 1 07 ’ ' ' Z^ h Ippoareph',^ 

n. Frad’routalsbretken up into3orinoro sbieldH; eye .sepiu’ated 
from the bd)iuls by suboculars; scales in 25 to 31 rows, 
usually more or less ol)tusely keeled ; ventrals 210-278 ; 
subeaudals 65-110.... Z. dmdema, - 


1. Zamenis BAHiAi A' 

Tyria dahlil Fitzing.' N* Class. Rept. -p, 60. ' 

ZmnenU dcMii Bo-uleng. t. c. p. '397.-,' 

N. 'Egypt, S,W. Asia, -S.E. Eutdpe, , 

2. Zamenis: .ehox)Or:haceib ■’ Jan, ' in,-- I)e ■ Filippi,; ' Yiogg. ' "Pers.., 
•p'. '356 ; 'Bcmleng. t.'c. p. '398. 

Egypt';tO'SoimRland,,,B.W. Asia.' .. 
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2. Zamenis EOGERs.i .A.ii(lera. Ann. & Aiiig. N. H. (5) xii* 181)3, 
l>. 439 ; Boiilei'ig, (Ait, Sii. iii, p. B23. 

N. "Egj]yk 

4. ZaM.!!IN'1S FLOEU.LENTUS. 

(M<uMrJkm(h)itffsGe(yih\ ]')escr. Egypte, Eept. p. I'tO, pL 
fig. 2. 

Zime/msJlornIsnUis ..Bouleiig. Ca,t. 8a. i. p. 402. 

Egypt to Bomfilifiiad. 

5 . Z A m : 'E n' :i:s n it m m i v ee , 

(Joluher miriunifir Iloiiss, Mas. Weackoal,). i. \). 

Zammiis fw/ninZfer Boa long. t. c*. p. 407. 

,N. Egy[)t, Hyria, Cyprus, Asia 'M.inor. 

€. Zamehis algieus. 

Periops aPjvm Jiin, Elenco, p. 60. 

Zimmiis cdgirm Boaleng, t. c. p. 408. 

Alg(3i‘i5'i and Ttiuisia. 

7, Zamenxs ;ei?'P 0 CEE?is, ' ' ' 

GdaiherMppOGTepisJj\m\,^,Z^A,'^^^ 

Aloroceo, '' Algeria, Tvitiisiii, Spain and Portugal, Sardinia. 

a8. ;ZaMKNIS BIABEMA. ' ■ 

(Johiher. (liadema Schleg. PhyB. Serp, ii. p. 148, 

Zaniems dmdemia Boaleiig. t. e. p. 411. 

Algeria, Tonisia,, ' Tripoli, Egypt., A;ral:aa I'.o Turkestan iind 
.'N.W; India. 

3. IjYTOlUIVNOIlt'S. 

I'kdiers, Al’on. Berk A.c. 1862, p. 272'; Boaleag. (kii.. Sa, i, 
p* 414, 

1. JjyTOEU'YNCa.raS i>l.AI)KMA. 

lieterodon diadmna l”)uia. & Bila*. Er|'>. Cen. vli. p, 779. 
Lytorhiiiickm 

Algerian ami Tunisian >Sa,lia.r!i, I’ripoli, Egyi^t, Na!,)ia., Araliia, 
Mesopota.iiiia, ,lku*si.*'i, 

’ 4. ■OcmoNELEA. , ' , 

'':'Laur.;>SyTn Kept, 'Bouleiig., (Alt.. Bn. ii. p,. 1B8. 

Two species ^ 

Bostral, m deep m .tread, produced , botiweeu ttic iaternaealH C. . 

■Bostral lauck broader tlnm deep, j'usfc vidbiedVon'Vttbovo ' "■ 
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L Ck)EONEL'LA AMALI.E. 

MhinecMs amalm Boettg. Zool. Anz. 1881, p. 570, 

CoT07iella amalue Bouleng. t. o, p. 193. 

Morocco and Algeria. 

2. CoitONELLA GIKONDIC'A. 

Coluher girondicus Band. Hist. Eept. vi. 432. 

CoroneUa girondka Bouleng. t. c. p. 194. 

Morocco and Algeria, Spain and Portugal, S. France, Italy. 

5 , Oligoeon. 

Boie, Lsia, 1827, p. 519; Bouleng. Cat. >Sn. ii. p. 233. 

1. Oligodon melanocephalus. 

Ilonudosoma mekmocepliahmi Jan, Arch, 2iool. Anat, Phys. ii. 
1862, p. 34. 

Oligodon melanocephalus Bouleng. t. c. p. 246. 

K. Egypt, Sinai, Syria. 


6. Dasypeltis. 

Wagl. Syst. Arnpli. p. 178; Bouleng. Cat. Su. ii. p. 353. 

1. DaSYFELTLS SCABKA. 

Coluher scaheo' Linn. Mus. Ad. Frid. p. 36, pi. x. fig. 1. 
Dasypeltis scahra Bouleng. t. c. p. 354. 

Egypt, Tropical and South Africa, S. Arabia. 


B. Opisthoglyplia. 

L Head sliovt, very (list {net; from iieek ; pupil vertically elliptic ; scales in It) to 


23 rows; 8vd)(m\Hlals60"86. 

Eye moderate; anal divided Tarhophh, 

Kyo large; anal entire Leptodlm, 

II. Head elongate ; eye lavjjjo, with round pupil ; scales in 17 or 19 rows. 

Seales not oblique; loreal not longer than deep; subeaudals 

48' 102 : Cado'peUis. 

Scale.s more or le.ss oblique; loreal at lea.st If time.s ns long as 

de<jp ; Kubcaiuials OO-^IAO FsammopMs,' 

HI. Ilead sbort, not vaa^distinia from neck ; eye ratbersniall, 
with round or vertically subelliptic pupil ; rostral at least 
twice as broad as deep; scales in 19 to 25 rows; sub- 
caudals 4'0'“54 'Maeroin'Ofodon. 


y L'Tahbophi/?, ' 

. Fleisehni.'.DalBn noY'. ,Berp.* 'Geiu .p., 17 ;• BouIeng.ACat, Bn. iii., 

p- : v' V 
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IVo spetEes 


Scalcw in 11) r(nv>i ; vcnirals '17 4-- lot) .7,1 

Sciilns in 20 (rsirely -1.') rows; vcMitra'ls 213-272 T. t">hi hskh. 


1. 'rA5l.B()l,M],lS SAVlONV'l liOtlleVlg. t. C. p. 4-8. 

®g}’pt. f’yi'i-'- 

2. is obthsu.s. 

Oohiher obtiisfts J.leiiss, ‘Mils. Seno.keH]>. i. 1834y p. 137. 
Tarhophis I3onlt>iig. t. e. |>. 52. 

Egypt to 8()ioalilj'iudy M'a,io*itani.n, and K. Nigeria,. 

2 . LErToiiiEV. 

Giintlt. Cjit. Col. Bu. p. I(>5; 'Eoideng. Cat, Bin iii. p. 88. 

L Le'PTO'diea .TiiiiHAL'iTA'HA W'emer, Zool. Ja.br]>., Bvst. xxi’ii. 
1909, p. 619. 

'Tri|)oli, 

3. C<ElA>rHLTIB. 

Wagb Syst. Ampin p. ,189; Bouleiig. Oat. Brn iii. }k 14-1, 

Two specieso — 

TwA loTOiIs ; frontal very luuTow in tlie nuddlft ; subraudfils 

d8--102 C. wimspesntimm* 

A sinfyle lorefO : frontal as broad ns the Kupraoculur ; Hiib, 

cuudals 48-*7d (\ moiivnsifi. 

1.. ' 'CCEU)F33LTIS MOHSPESSUHA'HA. ' 

Oolm:her.w.m>spessi(laniis'Jl^^^ 0]>.s. Zool. i. p, 283. 

C<dopellis WA)nspes8i{lun.^^^ Boidong. 1. c. 

Borders ,o,f the) Meditorranejin, Hontbwards to 'Mn.nriia.nia, east." 
wards to Persia. 

2 .. . CcEbor'Ei/ris aioxEENS'is. 

Coluber mxjilemk IleusSy Mus, Benrkcnd). i. IHIM,, p. ‘M'J, pbvii, 
Ceelopdhs oioihvsis .Bouleng. t. e. p. 143, 

NortbeiM'i Baliara, fi’oni, .Algeria to -Egypt),' ,Nu,!,>i}i,, „A,rabia,, 
Western Persia.,, 

4. PBAM'M.OF.friS, 

Boie, Isis, 1827, p. 521 ; Bouleng, Cat. Bn. iii, p. 152. 

Two species:— 


.boreal 3 to 4 ';t,!meH aslong 'a« deep '; naually 1 ) tipper bi,b.ia.la, otb and 

: 6tb ,enw)rin„g tbe eya.,,.,.. P. ae/zofeir/. 

'boreal "l.| ,t() S| titnes ns long 'as' d,eep ; ■ usually 8 upper, labials, 4 tin ' , ■ 

,.;,a.ndi5tb entoriug,tliO eye'....,.,.,'...',,;..,,. 
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1. PSAMMOPHIS SCHOKAKI. 

Coluber schohari Porsk. Descr. Anim. p. 14. 

Psammophis schohari Boiileag. t. c. p. 157. 

Nortli Africa to Mauri ta,iiia and Soaialilaiid ; Anibia, and Syria 
to Afghanistan and Sind, 

2. PSAMMOPHIS SIBILANS. 

Oolaher sihilmis Linn. S. IST, i, p. 383. 

Fsammopkis sihilans Bouleng. t. c. p. 161. 

Egypt, Tropical and South xlfrica. 

5. Maoiioprotodon. 

Guiclien. Expl, Sc. Alg., Bept. p. 22; Bouleng. Gat. Bn. iii. 
■p. 175. 

L Macrophotodon cucullatus. 

Coluber cucallatiis I. Geofir. Descr, Egypte, Bept. pp. 148, 151, 
pi. viii. fig. 3. 

Mmroprotodon cucitUaius Bouleng. 1. c. 

North Africa, from Ma'')rocco to N. Egypt, Mauritanijt, S. Spain, 
Baleares, Lampedusa, 8. Pa,lestine. 


C. Proteroglypha. 

Two genera : — 


Scalcrf oblique ; iiecli (lilatable ; subeaudals 53-88 'Nata. 

Scales not oblique ; Hiibcaiulals 45-4-8 Walterinnema. 


1. Naia. 

Lain*. Syn. Bept. p. 90 ; Boideng. Cat. Sn. iii. p. 372. 
Two .species: — - 

•cub or 7tli uj)|)er laliial lari^est and deejiust, in contact with post- 


ocular, s; eye separated from the bibitils l»y suboculars ; 2.1-23 

settles across neck, 18 -21 across middle of body N. haie. 

3rd u|>pcr labitil dci'pest and entering the eye, Otli and 7th not iji 
contact with postoculars; 25-29 scales across neck, 21--i'5 
across middle of body ]S\ 'ni(/rhoUis. 


1. Naia haie.' , 

Chkdrnr hutePLinn. in ILissekp Boise Pahest., p. 366. 

Bouleng. ,t- c.p,. 374, 

Borders of the Sahara, East Af rica soutivwards to the Transvaal 
a,nd Eld nland, Palestine,, Arabia.; 

'' , 2. 'Naia NiGE.xconLis,, Beinli. 'Vid. ' Selsk.', 8kr. ,x,' 1843", " p.,' .269, 
pi, iii. ; ■■ Bouleng. ' p, .37'8.,' ' 

- 'Upper Egypt ".and .Senegamhia ■tO'Bechuanaland^and NataL:';",' 
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18. A Descriptioa ■ of New Species of Zeiiglodoiit and of 
Leatlierj Turtle from the Boceoo of Southern Nigeria.. 
Bj C. W. Andrews, B.Sc., P.li.S. (British Museum.. 
Natural Histor}'), 

(Published by peniiis.sion oftlie Trustees of the Britisli Museiiiu.) 

[Reoeivod April 29, 1919 : Read June 17, 1910.] 

(Plates 1. & 11 ^) 

Two small collections of vertebrate remains from tlie Omhialla 
District of Southern Nigeria have recently been received by 
the Britisli Museum, one liaving been sent by Sir Frederick 
Lagard, O.G.M.G., the other by Sir John Eaglesoine, K.O.M.G. 
The sterniun of a large carinate bird included in the latter 
collection has already^ been described t, and it is now proposed to 
give a short account of some remains of a Zeuglodont Whale and 
of a Turtle lielonging to the so-called Atliecate group. 

Pappocetus lugardi, gen. et sp. nov. 

IN^ridoii.s of tlie lower* ja.ws of a Zeuglodont are included in 
l)Oth collections, and, although in botli cases incomplete, the 
specimens to some extent sii|)plemeiit one anotlier, so that the 
struetur© is fairly clear. The most complete specimen ( M. 11414, 
refei*i‘ed to as specimen .A.) consists of tlie imperfect left ranius^ 
wanting the articular and angula.i’ regions, Imt united with a 
consideiuble portion of the anterior .region of i;l,ie I’ight ramus 
including tlie hinder part of the symphyms (PL I. tig. 1). Por- 
tions of live teeth are preserved on the left side and of two on the 
riglit. Tlie bones were embedded in an intensely hard pyritous 
clay, including many fragments of inolhiKsean sliells. This may 
1)6 regartled as the type-specimen. . 

'^riie otlier specimen (M 11086, specimen B) is a left raiTiiis of a 
mandible, liroken into ■'three pieces (text- tig. 1), ■ The anterior.' of 
tliese bears tlie sockets for the .incisors,, canine, a.nd .front lialf ..of 
the single-rooted png. , Behind. -this a length of about ; 2*5 cm., 
wliich must have carried tJ’ie.' posterior lialf of .pup ajid .anterior 
^ lialf, of pm.^,. is w.anting. Th.e length: missing, is' estimated 'by com- 
parison w,itii specimen A, win cb '.belonged to an iDdi.vidual of nearly 
tl'ie same size. ,, 'The two other fragments unite, below, but,, unfor- 
t'unate.ly, the .portion of the alv-eolar bon'iei* !,:)earing, pm.,.,.is 'lost* 
Tlie, hinde,r piece bears tlie ,basal 'portion of tl,,,ie ,very;1arge pinp,'and 
following , this without interval are the three .niolans, of wtoich, .the 
first ' is nearly complete, the ■ seco.nd ■ 'is ' r6p.re.s6nted by "the ' .'roots 
',, only, .while ,' the third., w,hich .; hadv not yet emerged, has been. 
,'e,xposed by cutting .away ; the 'bone; the,, articular and angular 
, :regions.are mis,s,i'ng.,,' ,, 

* For explanation of tho Plates SCO ji. 31fl. 
t lYoc. Zool. Soc. 1916, p. 619. 
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w. A'N■DRE^v^^ ON A n;e\v species of 


The out.ei* fa,.co ol' the i,uan.di).>t'ilivr rniiivis is convox IVoiii altove 
<'l.owiiwards, tiho eotivoxii.y roost ma,pkf;('l in th(^ s 3 ''m|/liysiaJ 

region^ whicli (iXtends l>ack to tlie level of th(^ ajitiCnoi* rnt^t of 
p»)., ; in l*rozpAnjlod(yn it does iioi, see.tn to tevtiOiid bes'ond 
hiticier end of pm.,. d’he syin]')hysi;.ii stirfaeo itself hi‘iu‘s a. 
strongly rugose surface for union with the o|'»posit,e irnuns, tl.ie 
rugosities being most strongly developed posteriorly: the union 
between, tlics two raini must liave been mueb siu‘o,ngei‘ tlnin in 
Zimylodon or Ih'oz:mgl‘odori^ where the symphysiaJ surfaces l)ear 
only a few straiglit and slightly developed, longitudina.l rugosities. 
Beliind the s}'mp]iysis the inner fa.ce of the ramus is eonve,x from 
a},)Ove dowriAvii/rds immodia,tely Ijeneath the a.lTt,s)lai* l)order, Imt 
towai'ds the venti-a.! edge- beeornes gently coiu*ave in the sain(‘. 
(lirectiim, Tbo ventnrl border is nearly straight from i>efor(‘ 
backwards as far* as Ireneabli the hinder end of m.,, wliero it turns 
soiiurwliat ipnvarals for a short distjuiee and tlieu continues in the 
■original direction, so tfiat at:. tl:iis point a, slight stej)*-like [:M*oi:nim,uice 
is :forine(:l (te,xt''fig, I, n). ' The posterior portion, of tlics ra.miis is 
lost i,n, botii specimens. ,' In its genera.l ;fo,rm tfso i:naii,,dil:,)i'ilar 
lYonms is very si,n,u,l{,ir 'in form- to 'tiiose o:f .Pro::mi 0 loda'ii and 
Zetiglodon^ but at .tine same time is <ii,stinguiB!ied fr<,)m tfiem l:>y 
being more njassively constructed, and. l:)y tbe, ' presence of, the 
..slight' step in the ve:ntral border referred, to above.' ' 

'. Text-figure I," 



Left nniuis (}f ajiiiulitle oi' Pa ppoceiira UupmHi g’cu, ct Mp, iiov. 
w, «t«:>p-lilve aotrli on lowor boulor (,M llu8(»), A luml J nat. sizo. 


- Teeth.^^So far ,as can ,l>e asc(u.‘t{'i.i,nc(i tl-i'C dentiaJ f(,a:*,m,ul;i. (sf the 
ina,j',idil:)le w^ts I. 3, O'. 1, Pm. 4, M,. 3— i/Iie full „',hiutl:ie'ria.,i:,i dentil. i<Hu 
'Of these, I., ..is ' represented in ■specinie.n j.5 Isy t',,he S(.')clvet. nnl^' ; 
this 'is situated 'at tlie extre),ii(.'M,inten(,>r enc.i of the jaw' a, 'ud X'Vi'.is 
^separated :from its follow of the''op|->osite sale ' by 'a very ti'iin 
wa.ll of ]>o]ie only. Tlie tooth must iiave Ixnm dir(*ci <m 1 foi’wards 
;mhI sonunvlmt upwards. jiud 1., a.rc i*epres(‘nt(Ml in llic snnu^- 
specimen hy their broken bases, w'luch are sonu'what widiax from 
before ])a.ck’vvar(ls tlian from si<le to side, ami appear to have 
possessed a slight keel on the anterior border. Df the* iiuasors 
f.Js much tlm largest, the longitudinal din.ni(4cr of its base Inung 
a.botit 27 mm,, wlnle in I, this mea-surement is only !3 nun.: 
was about the same Him at I,j. This relatively largtj sikc of 
seems to be charaoteristi© of this genus, not <Krcitrriiig in 



ZISUGLODONT AND OF LEATHERY TURTLE.. 


31 1 

Froze tcglodon or Zeuglodon.. follows imiiiediately 1\, but 

between it and 1,^ tliere is interval of about 23 inni. The canine 
is se|}firated by a. dia^steinn, of 30 mm. ; it is represented 

by its broken ]>a.se, winch sliows tliat it was about the same size 
as ]',, and ^vas probably somewlifit compressed from side to side 
with an {interior angle ; like the incisors it was directed forwards. 
Eeldnd and a, little to the outer side of the lower canine tliere- 
is a sliglit depression the outer surface of the jaw, presumably 
for tlie reception of tlie point of the upper canine. PiUj is 
i‘e|->i'esented Inutile Jinterioi* half of its broken base in specimen B,. 
a.ml by its socket only in specimen A ; it is separated from the 
ea.niue by an interval of about 4b mnu, and W'as considerably^ 
compressed laterally, its long diameter being about 30 mm., the 
ti;ansverse only 14. The remaining teeth are all represented in 
one or other of the specimens by their more or less broken crowns- 
Pm.^ is preserved in specimen A. only, wliere it is present on both 
sides, following pnij at an interval of 19 mm. It is a two-rooted 
tooth, the greatest lengtli of which is 37 mnn, while its greatest 
widtli above the front of the posterior root is 13 mm. So far as 
can he made out, the compressed crown formed a single cusp 
without jK'cessoiy serrations. Both the anterior and posterior 
l)order.s of tlie crown a, re blunt and rounded ; at tiie btvse of the 
crown tiiere is a. \vell-mai‘ked (ionstriction and on the inner side 
tliere is a, slightly developed cingulum. The enamel is much 
rouglicntMl, being raised into knotted ridges, wliicli for the most 
part 1 ‘uii x’erticallyL On the posterior lobe of the tooth the 
enamel ridges of the outer and inner side meet, forming a keel 
wliicli is situated ratlier more on the inner thaii on tlie outer 
side of tlie crown. 

Pin,, is represented in specimen B by its roots only, but in 
A is {iresent on both sides, that on the left being nearly 
convjilete. It is a. long, laterally compressed two~rooted tootli, 
the lengtlrof tlie crown being 7)3 mm., its greatest Ivreadth only 
Ibmm. Tlie crown forms one large cusp, the anterior slope of 
whudi is sliorter ami steeper than the posterior. On tlie anterior 
liorder there seem to have been no aecessoiy cusps, .but on. 'the 
posterior tliere ai‘e two with perhaps a rndiinentary basal cusp 
just a.liove i;lie ciuguluni, whieli is well developed on tlie postexT)- 
internai sitle ; it. ,is also distinctly marked am th'6' o liter and ' less- 
cleiirly on tlie inner face of the tootli. '’Idie summit of the inain 
cusp has umlergone considei'a.ble wear, "whicli also, e.xtendecb'down 
tlie.' anterior ' edge ; tlie, ,to'p of .the', 'upper 'accessory /'cusp .is also' 
worn. ' ■, o 

Pm,, , is .'iinhirtuiiately represeiited i,n s.pe,cimen.',,B .by?' its . .two- " 
I'oots 'Only, while in A'tlie crow.n ,is ..very "imperfect. . ' It 'was even. 
iiiorcPstix)ngly coin^^^ laterally tha.n pm,,, a.nd from liefore 

back wai'ds was c^Jiisiderahly the longest tooth in the series, 
measuring 59 nun. in this (Hrectioii, wiule from side to side the 
gr(»a.test widtli (above the posterior root), is only 18 mm. It 
cousisital of a main antGi\ior cusp, which may or may not .have 
borne small accessory cusps, and a posterior heel-like cusp which 



dr. cr w. ax'dhews on a xe'W of 

relationship, and it. is interesting to note tint |>,r(>l»ah!\" t'he 
:ii'i(‘est;ors ot tlie ('ientetidie liveil in Ayrica, in 'early d'ertiary i-iincs, 
ami it is t'here also tiiat tiie Zenglodonts prohahiy nrlgiiRit.fMj, 

(JoSMOCilKIA'S DcaaXM, et S|>. uov. 

The seeoiid specdrnen (it 4.‘h*»H) now described c(>n.s!.st;.s of 
|,)ortiony of tlie eentra.l 'region (.)f .a. (*a.i'apa.co tiCilonging to a. 
Chc‘l<,vui;iu referable 'to (in^ so-ca-dled A.tlie('ie, 'to wlricli tiehvng t^iie 
r(a'*(,‘nt ’.Lciitlierv ’T'urtlo, />erruoclfeh/^^ eoriaveu^ find tiu^ 'r<a“tia,ry 
geiiiis /fs’C/j/oJpAerv^s to wliieli tlio present form sceios to bo most 
rmarly allied. Idris S{»ecimen was jiresented to th<^ Museiiin!»y 
Sir. .loh'i'i Eaglesome, K'.(tiVI..(.'j}. Unfortirna-tel^N tlie fragmmits 
seem to liave iHMvn picked iij) at. random, so that mi\<‘b lias been 
lost; lait, I'icn'ertheloss, it lias been possible to join a, <‘i‘rtai!i 
number of pieixs, wiiicli liogotber make (ip a portion of the 
t*ara[>aee nieasnring about d7 riii. long by 27 cm. wide. On the 
riglit side of lEis tlie upper portio:ns of live ribs .are preseiw'ed 
ai.id on tdie left"., t.hi'ee, cori'espo'ndi'i'jg i<i tlie posterioi* 'thre<* iiu 
tlm rigldi ■ side. '[u. tlie ea-se of tliese tlire<;* |iosti‘rior i‘ibs, t.he 
, ,n|':>|)er jiortvion of their !rrtieiila.r (aids a-re presmanal, artlenlating' 
with, the neuT'al arches, ddiese bore- neural sliort spines, to tho' 
nppei' ends of Avhieh th(> reninantsof the (lisappeariivg iHini’als are 
joine'df ' wliolc. cmter s'urfa(‘.e 'of th-e.cjrrjipace is eoveiHMl by m 

tliielv ariuonr 'of 'e|:dttheea'r''p1s.rtes,:' (a'vrTespotnli'ng ilu' slielt'iof 
/)(2riraK;.Wo/s, ' ■ 

Tldsarpitlieeal sliell may' lie described, first.' As In iJfmi'ioekdj/H 
it .(aaisists'of 'Several rcrws-of . longituiliually -keeled plates se];ia.rated 
, by ' 11 . 'mosaic' 'of snaillc-rr-platesvwithout ridges'. ^ d'die keeli'il jilates 
'ftvriiiing the 'median, dorsal ridge are .roogldy liexa.gomd and (-‘Ion- 
gated in a longitiidirial direction; tliey present imicli the ajipear- 
. anee'Of' the nenrals'of a theca.] '.carajxtee. d'ho keeled |)lat.es of the* 
two -Upper '111 teiTi,!- .rows a're seiai also to h<-‘ .irregular]}'’ In'xagonah 
Imt «liort:ei* than those of the median row, 'fhvo or thr{M‘ isolated 
loa-flcd plates '(:PL 4,1. ,tig. d), t(.> 'wdiicl'i the* ontor I'loints of r'ihs 
aiaw adliercnit, are much larger than the rest and are mmri} 
.(:|,uad'rate in outline'; they were j>rol;:ibly near tho margin of the-' 
ca.ra|:)}u,a( and arc* tliinnei^ t.Imn the c(*'nt.n,d 'j'llat.es. dda* (-‘xaet 
m',iml'>er 'of 'keehnl. 'ridges e.a-vinot 'lie del.erminmb fart {'.here W'ere a!'. 
.- least seven, 'd’he cantrai'|,'m,rt 'O.f the ca.ra|,jace '|'>r(‘served s'hrnvs a 
medi.'j-'in. arn'l tivo'latersd ridgxs, wi.ii]e the li'(''rg«‘ mji,rg'in'al) pl.a.ies 
above referred to -hear anotli or, -and others .ma,y Imvi' 'hi'cn pr('‘sent-, 
.sini'c it is 'unknown ho.w mneli of tdii,'^' (arra'priia-r is, niissing 
' lietween the o'utei'* .'jmrt of th.o. main frag'ment aii-d the margi'U ; 
the diKstamce .must' 'have - been camsiderable to. fil'h'iu’ fi'ir tin* 
"narrowing of ' thcs broad ribs tenvards' their oi„rt'er poiid(H] ends, 

' 'in Bemtmhdy.^ a. -.and,' thtw lateral' 'ridges art" pr(‘Simt, 

seven in all, but Viblker '^b tluh|ksy that pro tlna'i* were 

originally nine. 

Vtilkor, .Demtochilm curia J.ttlntniolii*r.-(.,A,nui o.,},iiI»n.,, vet 'xxxiii-.,. 

{m% i>, 477. 
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Tlie pl;ites filling tlie interviils between tlie ridges are sinaller 
than tlie keeled plates and of niore irregular forms (I^l. II. fig. 2). 
8o far a-s ca.n be seen, between each pair of ridges there are only 
two i‘ow.s of these |dates, except that here and there a, small irre- 
gular plate limy be intercalated. Tliis com|)aratively small imniber 
of interniediate jiiates seems to be a primitive cbaraeter, since in 
.Pseplwpkoriis and Dermocheb/s tliere is a progressive increase in 
tlieir numbers ; in F sephoph 07 * 7 (.s U\ ere were at least six rows and 
in Tkmnochelys tliey a.re very niimeroms. The epitliecal plates 
are very tliiclv and massive; in the median row the thickness of 
the hiteral portions is about lOintn., while at the ridge it may lie 
as inucli as 16 min. In tlie lateral p}a,tes above noticed, tlie 
genei'al thickness lias decreased to 7 mm. or, at the ridge, 9 mm. 
According to Seeley "'g plates of Psephophonis may attain a 
thickness of nearly lO inin., hut are visually tliinner. Tlie outer 
surfax'.e of the jilates is beautifully sculptured, witli a. series of 
irriigular tuberosities in tlie middle bordered liy ridges more or 
less radially arranged, and running to the margin which is usually 
])e veiled oft*, so that the suture between neighbouring plates ruirs 
at tlie liottom of a. groove. In Psepliophortis also tlie surface of 
the plates is seul[)tured, hut the ornament appears to consist 
of ladial ridges oidy and to lie less pronounceil than here, 
Probahiy in life the outer surface was covered by a leathery skin, 
or possilily liy liorny plates, though tliis tioes not seem likely* 
Idle presence of tliis strongly marke<l ornament seems to show 
tliat this Tui*tle was not adapted for rapid motion tlirougli the 
vvater, Init was probalVIy a, littoial oi- even a swamp“li\ing form 
like Trlcmyx, It is unfortuimte that nothing is known of tlie 
]>lastron, 

Text-iigure 2. 



(N/s/., costal plate ; fc/., cpitiiccal hTicII ; /.r., lateral rulge of ditto; wo'., aicdiait 
ridp! of ditto ; w., tiearal plate ; neiinil arcii; n.s., neriral Kiyhie; r., rili. 
aat.rize, 

Ifiie thecal skeleton, so far as preserved, consists of tlie remnants 
of' the .costals and neurals. " 'Tlie costal pla,tes;are confined to the'^ 
upper,' nnd' ■ of The;,, ribs, ' where.' they ^ are ;la,irly '.well,' developed , 

Yol xxx'vi, '(1880), p, 400. 



Dll. C. W* AX]>ltE\\\S ON A M.5\V .SFKOf}*;® Ol'’ 


■3 i t'> 

projecting iorwiinlM ;m<1 l»u‘k.\V!vr<"ls so ns i'i_> uiiitj* with oiio 
juiiitlier in n short .sutniM'v; exterimJ ti> tliis f.lun" irirmw fcpihfy 
to tile eilg<'‘ of the hrojid nnt.'l .strongly devoSopeti riin 
the niic'hile iioe of tlni wira.p;n!(^ l:.h('.' eostiiLs nri^ IVec. from iJie ribs 
for ji .shiM’t «lista,nee, forming llniige.s wln'ch |jrojecf' towa.rhs the 
vestig'iiil ueurols, hut tlo not retieh thruu. in tiiis respra.'i.' tho 
degree of retiuetion is iMticamoMliute ])etw<,>en u'ha.t is seen in 
and Arekdo)i^ in wliieh, tlu-^ greatly reducer! e.osi,als still 
meet the neura.ls and unite with one a.notimj\ ami in /kr/eer/e’///,s, 
wliere Uie U{>|ier iiorders of tlK‘ eo.stats, tliongh ma.rln‘d l>y a, 
distimd, ridge, d<i not form l!a,ngi*s prt>je<‘ting towards the 
nenraJs, whicii are, in fart, alisimt or ]M:*rhaps in jiart repre,sente<! 
by the hilobate uj>per ends of tln^ neural spines: moreover, in 
lJer'tiiOi‘iid}fs Idle eo.stals do not imii.e with one a.notlmr* Idie 
upper entls ol:' the ril>s are thiek and no douht ha.d a eonsithmaJile 
artiieulatiou wit.li tlie \'ertelvra! cent ra, Imt: this region is aliraded 
and only the portion a.rticulal.ing witli tlie nenraJ aridi remains. 
Tim dista,iK'e la-rtween tlm lieads of the rihs of opposite sides is 
•about 3d ninn Tim most anterior of the rihs' |,>reserved a.pi'aairs 
to be curved haekwards towards the rib Ijelnnd and to have 'had 
the,ca;ista.l |ila.te on tlie hindei’ side oidy : 'tliis was, pi’olia.'lily, tlie 
first I’ih. 'fhe outer free portion of tlm othm* ribs i.s \’ery liroa-d 
and stnnigly developed, 

■ Ifhe iieiirad arch bea.i*s' a short. -stout- neura-l s|.)i.ne, to t'lie., upper 
end of whicli' is,, attached, a tliin, flat,, tabledik'e neural, -which 
projects'' o'n 'either side for"al)out 7 ' 'unn., ■l.uit rema'i'nH sepa.ra,,ted 
from the upper edge of tlie costal by an interval of 10 nun, 

Jn the figure (Pi, IL lig. 4, text-iig. 2) the vela. turns of the 
-enstals, neiu'als. ribs, ami neural arches to one anotlier and to tlm 
epiidiei‘a.1 sludl is well shown. It will he noticed tliat the median 
vulge of thi^ i'pitheca.l shell is not immediately aliove the mhhlle 
liiu? of t]u‘ umlerlying neural, hut in the crushing that, has hemi 
mulicrgone has been displaced to one side. This jirolKihiy indi- 
(*a,tcs tlmt in life the epitlmca.l ainl vesf/igia] tlmcal sladls wori' 
.separa,t(*<] by a eonsideralhi layer of soH; tissue now repr<‘s<mi.iMl 
liy a. tiiin film of matrix only. 

- Of the re'inainder of the -skeleton nofflnng is y(*t known. ..It is 
greatly to he desired that engiiuHU’s and titiams 'wlm.ar’t.'^ on 
the 'Spot where excavations a.rt> opened, would collect all Um 
fragments' 'tliat are exp-osed, especially in tro'|„'U(*a.| lc}culi'i,iies like 
Nigeria, vvlieri^ fossils once ui'icovered are ra.|,utl]y disi'iri.egra.l',.t,'M! 
■and cuttings very soon overgrown 'and re-mlmcd inaxccssilh'N (')f 
course, it would be still better -if, w'l mu such w'orksaj’e in progress, 
a.skilleil collector could be presO'iit to se<'> that; 'no'thing \-va-S lost, 
dhe (y1;iel<,n-iia'n above, describeil ■ap|),ro'ac!ms' most .^'imi'rrly ti,"> 
l>ut,-' as, -pi.iinted out, .di-lFers from this :in several 
respects,, notably in, tlie'/arriuigement' of tlm -plates on the 
epii thecal -'.shell, and' it' is.'tlierofora- referi-'ed , tO' as a„'tnew' ge-niis 
(JomiiQc}h€hjs.y tbe.'specific -name .'being- \Comnockdf/s dollmiri lioimiir 
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>f Professor L. Dollo, wbo ha.s done so iiivicli to elucidate tlie 
liistory of tliis group of Cbeloniaus. 

Tl'iis speciiueii is of especial interest, ])ec;u,ise Hi appears, to lielp 


Text-, figure 3. 






liSiw. /iS » 





limer s.w'face af part, ot carapace of Cqsmoctidj/$ (E 4338) ,, , V-p nj 

‘.p., costal, plate; iwediaa ep.itiiecal .plate p-^«*.9,, ii€ara,i ; 

A-B, lm,eo,f section slio\vii"i.n 11. fig. 4 
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t(} fill rv|) one of tlio in ilio serios of forins wlik‘li end in 
I)erirwcheliis, A.cconling t^o Dolio’s view, the CJheloiiiidje and 
relatcMl fonos, w'hieh no ih.aibt were deeivtal iVoie juol, 

nioi'e rernotoly, from t.errestrin.l lApes, underwent n. rcu ! nr ti on of 
tlieir thern/i iirinonr in eon.seqn<'‘nre of t.litn'r heroniing more jumI 
iii«)re aVlapf*::-'*! to pela-gie life ; this redmdhon seems to 
rtilinina.tfHl in, ijlne latei' Cr{.'tnee(n.iS; in sutdi forms as Alliypl(utro’)iy 
JArokKsU-tjrf ^ Arc/iehn. .Dollotimn snj>|;>oses t,lmt some sn<:‘li 

form re“aflo[>t<'d a. littond or perhaps a. swamp life and i bat tlse.se 
iieyv eonditions rendered a. protective aianour again nee^^ss^u■y . 
I’his was not forine<! hy a ro'-de\a‘Iopinent of tluj tlieeal skeleton, 
but t\y the fonmition of an epitheeal a,;nnour external to it. 
"W'iu'3tl!(‘r, as Dollo se.enis to ludieve, this was a.n entirely new 
foinnation or resnlttnl from the imweased develo|nmmt t>f epilheeai 
elements already pia^sent, as Vdlker, I lay, am! otliers think, is not 
iamtain. 'rin' preseime of epitlmcal riienients in the nenraJ and 
probal>iy in the siipraniarginal regions of the shcdl of Arehekm 
givass some sufqrjort* t,o the lattin,* view, especia.lly as it is gemn^a.lly 
agreed that tlu:t nnuginaJs of all . Ohelonians are of epitliecfal 
oitgin. However ikis may i»e, it, appears that in forms like ti»at 
now deserilieil a ’ver}^ strong epitheeal skeleton with a strongly 
srulptured oiittn,* snrfacre was developed outside tlie rt3dnee<,l tliectil 
shcdl; and tlvis' covild-.owly liave. been of ■ tise . to a littoral or, even 
priitly torrestrkiliinimab ■ Tliis stagein. the' .series, shouhl tlieoreti- 
eallyn:)ccnr' in 'the, early Tertiary;. period, and ,it' is precisely ''from 
b,0',r:i7.on, ' (I.jow(,‘r oiv M'iddle ■Eoeei.m) tliat ' Ommockdj/s ,coi,nes, 
,I,lr is snp'i'josed, that subsequently- this or' so 'me similar* 'form 
returned io a pelagic mode of life, which in tin,‘n resulted in the 
redu,eti'on;,,of the epitheeal skeleton.. In the Oligoeene-M'ioceno 
■ 'genus Ikephophorust tins has not' advanced 'very "fan, a'i,id, is chiefly 
iiia.iiifa'steil iirthe niultiplicatioir of tire ,ni'i!,nber of platies between 
'the -ridges uml in the less st'-ro'ngly developed sci'ilpt'ine of 
, s'i''ir,faee, 'In the culminating h>r’:n"r,, IhfJ .retlucticm 

I'las a<'l\’ai'iced- .s<,:) far.* tha.t th<'* 'irdat.es of the i‘a-rnpa.ce arc very 'I'.liin, 
'smooth, and very, numerous ])(d;vv(*er'i the ridges: i.n t^'fm 'p'ktst'm,it, 
they -liav'e. alr',nost eutirr^jy ’<li,sap|')ea.'re<k l„',l",i,'i'fortr'Uml.t‘ly,, in 
('Uwniodidyf^ notlti,i"ig is know.n of tln> |',dsiStron, ■idt'h.e.r thecs,*.! tw 
o|'rith,ecal, but ])rol)5.rbly the epitlrer^al was well developGsh ' 

,Th-(3 rlisco\s,!fry of fiuther rmnains of this iu,ter«'\stii'rg C'drelonia;!! 
'\v ill Ire a'W^i'ii ted with gr-eat ir)'t<'‘'restr 

*' Prt'C'ni'n' Koto 'sdi’ Oholorjicas o'lig’o.wnos (,'-t in'rjy-au-tw i'lft !«, 
'; Alelg'iquor kyh. Mas. roy. (r,l-li,st 'Nut, (b Ifclgiqao, tom. 5 (1BB8), f), oO. • 

r Orsgiro <,lo la Tortuo \A\i\\ {rh^rmoe/i0i,i0 Ikrll, Hoc;. ,roy, rttw 

'■ Sci(aice«p-n«r‘d'i(,‘aki« ot-^ruitmvIloM, lOUl. .A,,bo AVn?/c"b»0' hmkadim .... ot 
I’Mvolutiou (los ChdlonicMis inarinHA )'iulL Ao'«L lielgiqvu'N WUJt -p. jwkI 

ul'lu.T psipeis. 

.Lists of pispors rolatiiig totho ongi'trof tlie .Athaoio am given hy V'erel'iiyH, Eeporfc 
Brit. Asj^oc. DIB (Ikrminghani), a«<L'by 'Volker, tar 'Staiaia, 

(Uiedmassea-, luul Haat.skodet v<m , Jrt,lirl>-iMi-e 

(Aaafotuhn, voL xxxiit, (1913-",la|,’,p, 543, ■ . '* 
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KXPLANAinON OF THE PLATES. 

Pr-ATii: I. 

Pappocetns Ivt/ardi, grew, et sp. iiov. 

Pig. 1. Mamliljle, outer side. (Typo-spcciiaen M 1LU4.) t nut. size. 

2. 2<r. Outer a,nd inner aspects of first molar of specimen MllOSO. nat. size. 

3. ? Incisor (M 11087}- Kat. size. 

4. xVntorior face of imperfect axis vertefirji (M 11089). 1 nat. size. 

Plate II. 

(hsmoclieh/s dollot, gen. et sp. nov. (Tvpe-s]>ecimeii R 4338.) 

Pig. 1. Outer surface of nuddle portion of epitliecal .slielL § nat. size. 

2. Outer face of intermediate plates of epitliecal shell. IsTat. size. 

3. Outer face of two lateral x>lates of epitliecal .shell. | nat. size. 

4. Vertical transverse section through thecal and epitliecal sliell. Xat. size. 

c.p., costal plate. 
e.i ‘.5 central ridge, 
ep., epitliecal shell. 
l.r., lateral ridge. 
lu, neural jilate. 
ti.sp., neural sjiine. 
r., rib. 
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.1:13 Oil tbe Occurrence* of Oeniicles on the Snout ol; Xi^tliiiu 
(fladi'Uf!. IJy J. Ti'iortNTON (jAH/rna liesearcli 

Assistant^ 'Departineiit of Zoology, University of 
liondon, University College). 

rK<.'c<‘ivt‘{l Juno 10, 1911» : KoadJnno IJ, 1019.] 

(Plates 

ddie |>in:‘pose of this c*oixuminica,tion is to describe the a,ppeMraiices 
seen in the exainin<*itioiL of ft portion of tlie i*osti/imi of a young 
gladiiis wliich was kindly given by I)i\ Smith Woodward, 
E.R.S., to Professor J. P. ililk F.R.S., who handed it to me for 
report, since I sui engaged, under his direction, inon in\'estigatioii 
of the histogenesis of dental tissues. 

Sections of the inateriai <lisclose the presence of <1entic]es, 
Iiitlierto deseril)ed amongst Teleosteaiis only in. various Wiluroid 
fishes. 

Tiiese little conical dent;icles (Id. I, tig. 4, d) are seen to ::i'*est on 
peilinients (/>) to wliich they are attached by a substaiu'e having si 
ti'a.iisliK'ent appen ranee (tz), and this area of attacliiTU3ut invai*iably 
coiucifles with l-be point i>f contact of epitlieliiiin (c) and tiie 
uinleii ying (*onnective tissues (;m). These pediments are connected 
witli their neig!il>oiirs by trabecuhe (PL I, tig, 4, tr), and so a 
continvums Ijctny layer is formed overlying tbe ],)reinaxilia- (PL I. 
fig. -Ljrni), with uiiich liowevei- it entei’s, at certaiii places, into a 
cornnH'tioiv so intimate that no line of demai*ea.tioii is visilie 
(PL ]. fig. 1). Wher(‘ the section 'passes tninsversely tlirmigii 
tlie l)ase of siieli a. petfiment it is seen to have an annular shape 
(PL I. fig, 2,p) the inmei! of wlricli is occupied ly a continUntion 
of the dental papilla. ■ 

The. denticles' devel(")|'> (PL I., 'fig. 3), as .is, nsnal,, from .a 
mesohlasiic papilla- wliicli is inx’ested by an ingrowth of the 
detjua* layer of t.htwomi epitheliu an enamel organ 

fousistiug of a, (hnible iay^av of cadis, the imiermt)st of which is 
niade iijc of coliinrrijir cells, the amelohla-vsts, wliilst tlte outer 
layer oiM'‘xter,na] ep'ithelinni consistsyf cnlKdilal 'cells.,, 

I luive rmt 'l")e('‘n a,f:,d,e to procure a portion.' of tin e rostrum of . an 
OM,lu.'lt Xiphtm fm,‘ c*on:iparison 'witli xny seeti(,)ris of' tine young, but 
Mj.v Tate ’Rega.ii, ],ia’.s kindly given.' to, me n. ])ieceof the 

rostrum from a- skeleton of aai adidt and jilso a 

fragiuent of ilie skin taken from tlie area of junction of the 
ixistriini with tbe rest o.f tlie skvdL : This portion of skin 
caxi'itains,' lying i n its ,, substance', tlie, small tips of denticles, which 
v'ouhl seem to show that they are developed in the same manner 
as tboso seen in the sections of Xiphuis, 

But, as the rostrum elongates, a change occurs in the site of 
ilevelopment, for now the forming denticles are seen to lie in 
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.i*rv|)t,s a.fc tbe .sides of the l,>a.se.s of (kBitdcle.s aJr(\axly :-mh1 

.nhtael^ed (PL 11. tig. 1, ^0- 

,A.s tiic^se suceessio'iia.l denticles gn')\v their |>i*e«h:M*i‘s.sors hecoiiH,:* 
detiielusl BU(l s'lied, ttieir reuioval I'M'drig hcouglit aiioiil) hy sihsorp' 
t/ioii. Jit tlie base. In section.s of tlte iHaHtnun there is no t,n}ce of 
tile snperticijil denticles, which consist of typical tine-tubed d{‘utiiu‘ 
(PL II. %. 2, ( 1 ) becoming embedded in tlio .siil).sta/iH*e of tlio lioise. 
IMie dentude.s lu'e lurger jdong the hderjil imu'giiis tluiu on the 
upper and lower siirfjices. 

The presence of denticles in Jtny Teleostean iish is ti point of 
interest, for thei question arises Wlijit |»jirt do tlie <len1ii(*h‘S 
phiy in tlie development of the liony layer to which they jiro 
jittached ” ? (loodricli (Ih'oc. l^ooL Boc. llh)7, pp. 7t)3-7t>4 ) 
.sta.tea “ Nor is tliere any evidence that lienticles do ever 
[•eally <v)n tribute to form ilevnial boturs. Even in tlie case of the 
palata,! l.iones of ti.sb and amphibijuis, tlie teeth do not at'tujilly 
■coinliirie to build up the supporting lione, liut become fused 
sooner oi- later to liony suhstance developed at 

their base ” (tlie italics a, re mine). 

On tins iniportant point I am unable to agree with (loodricli 
for reasons advjineed latfu* in tliis piaper. 

Denticles develop in the soft tissues a.nd usiudly m*c supposml 
to obtain ti secoinlary attiicbmenfc to the bone, but I am notji-wji re 
•of any detailed a,ccouu,t of -liow aucli jitto.chinent takes place. 
Iri' tlie ; absence of lixed 'material of. older Bwordfislies'.T Lave 
had to turn to other ;fishes to trace out tlie (levelopinent of the 
ilenticlo and its pediment and how’' attachment lietweeu them is 
effected. I realize tlieolijection can be raised tluit the conditions 
•obtamiug in tlie ease of teeth in the mouth may be ada|)t{d.ions 
to spticial conditions, but the manner of development of (lentichrs 
in Xiphias Jiud llistiophoru^^ and tlieir mode of jittiiclnueni, 
bippears to be identicaJ with tliat of tectli in the various Jireas of 
tlie mouth in other Teleosts. 

As in tlie ca.se of the denticle of Ibe point of {t..<.Lu*li- 

inent of the tooth to its pediment is .always Jit the point of 
jiinction of epithelium, with mesoderm. Whetlier <!e\’elo|am'iit 
takes pla,.c.e in a Ixmy crypt or <]ecp in tla3 .soft tissu(‘s, fm* from 
the surfjice, it is iii\ai.iiably foiunl tlnit the epithelijil iidlectiou, 
tlie mijuiud organ, extends down the whole length of tlie l;oot h 
to tJu^ transparent arejq whore It amis. 

in PL 111. fig. I, wdiich is a phol(>microgra.pii of a section 
tlrrough the |,>liaryiigejil plate of, a Blenny, a ileveloping tootli is 
.si.i(>wn' lying' beiaeatb ' tlie fun,etiona,l teetli. It is seen to co,us!st 
'of a 'tooth, (d), . a I:<raiisluce.iit Z(>ne.'(t::‘), and it. pediment ,(//'), ail 
forming' om the surface of, one ’papilla (d.;>), ' ,I,d:ie''epitliel!iiui 
(e) is stM-m to extend <lown to tluvlimits 

■ , On exji.mining the ■fumjtiona.'l'teetii ■ it, is^' apparerit, that ..tlm 
reljitionshij) between the various' parts still , 'exists tl'ie teeth J'li'e 
S''til,l,' comiect'iMl, by 'inern'i's, of 'the 'tlmxs lucent 'ftrea '(fe), '.toTlje 
pediments but now 'tliese 'latter ■,'a.re. Joined one l;o' aiH,>th 0 r. 'by^ 
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tra.beciihe of boiio (tr). Wheu, the teeth, first ei/upt tliey ;ire 
sUglit,ly ii,iovab,le ainl e;vsily <lota,chei], breakiiig away at the 
point of juuetion of tootii a,u(] pe(li.nieiit, l>nt rapidly the}’ bec‘oiia3 
so firialy a,ii(*]iylo.sed. iJiat cousiderable force is required to detach 
a, tooth. Tlie line of fra,ctiire, however, is still the same. 

In PL II I., fig, 2, a deva:iloping tooth of a Sea- Bream, is siiowii in 
which the rela/tionshi}) of the various parts is seen to be similar 
to tiiat desci\ll>ed in the Blenny. T},je coutinuity of the cells on 
tlie surface of tlie dentinal pa, pilla is well shown. I have 

followed out a complete cytoniorphosis of these cells in several 
1.'eleostean hslies and find that tlie changes through whicli they 
])ass are identical wli ether they go to form the denticle, tlie 
pediment, or tlie connecting* area. . 

PL III. ;fig. 3, exliibits a transverse section through tlie pedi- 
ment of a recently erupted jaw-tootli of a Bea-Brea.m. It is seen 
tiiat trabecnhe (/r) p>ass outward from the su:i*face of the pediment 
{p) and, traversing tlie connective tissues, blend with those of 
adjoining teeth alrea-dy fixed in place. These trabecnhe are at 
first thin, fiexilde, and transpa.rent, but inpidl}^ thicken until 
(.iveiitualiy a section tlvrough this area presents the appearance of 
an almost solid plate of hone. 

Once firm attachment is effected the pediment in its growth 
dowuwjirds no longer retains its niimilar form but diviiles into 
separate trabecuke, tlie bone cells on the outer surface lieing 
continuous with and indistingnisliaiile from tliose on ibe inner 
siirface jiml deriveil from the, dental papilla. Tlie pulp eliamlier 
of tlie erupted tooth ])eeoines almost completely ol-iliteraied, tlie 
ty])i<;*al dentinal structure being maintained, wliilst coarse tiu- 
liecrdie grow inwards and fill the lumen of the pediment. 

Briefly put, the tootli with its pediment develops deep iii 
the tissues as a single entity, and not until it has assumed its 
functional position does its pediment enter into connection with 
those of adjacent teeth to form a continuouvS supporting plate ; 
the tootli invariably retains its chai‘acte,r5stic dentinal structure 
Init the pediment in its growth undergoes a gradual and pro- 
gressive transition, both on its outer and inner siirface, from 
(lentine to lione and becomes incorporated in the substance of 
the Ixme. --'e,./ 

The translucent z,one(j5.:) constituting the, junction of tooth and 
piMliineni;, tliougli formed befoi*e the eruption of the tooth, calcifies 
latest and usually appears to have a glassy structure. 

The mo<Ie of <levelt>pment described above for tlie teetli liolds 
good for tlie denticles in tlie young jXiphuUy ^^n‘ tliougli the 
soft tissues are somewhat macerated, .my inaterial being from 
a specimen preserved in spirit, yet the developing denticles 
wliicli have not yet entered into any connectioiywitli the bone 
are found to consist of a ciip of dentine and a pecliment, connected 
l,)y,'.a, ' tnimqiarenti area, 'a,ud, later, .trabecu'kg may , be S(3en formi,ng 
to ■joi.n adjacent' pediments,.' ■■ These. pediments are seen, to stand ;iip' 
..abo.ve .tlie,, level '<,)f th.e\si.irroiin.<ling.I)nne,' bnb-tiuH bone' conti, lines'' 
■p' /; 23 : ': 
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to thicken jnxl grow until its surhnR'* lies Mhnosi, rh; iJio lev<'i, of 
tlin tnirLs|:)iiven I; ni’ens. 

‘'.Oie denticles iri the ndnlt llifilioplionfs, de\'elo|>i!ig es tlH*y dr^ 
in the snl:)stjirH‘e ei* tln> ho'ne, vnny be sn.id to In.u'onK'' tedJu 

:nnl tlie appenre/nces seen in sectir>ns Trenn the rostrnin eonhynu 
w’itii t[ii‘ o}").s(n:‘vrvtiotis described in tlie lUenisy and the* i»i'ea/ni. 

M'r. Tsite I,tega,n has most gcnieronsiy given 1:0 me the iKist- 
temporal Isonc^ of <nie of tln^ Ijoricaiahke, a.n Jidult 
seriates, the examiimtvion of whicli conlirms tbo account .[ have 
given as to the mode of developnierit .‘OhI attachment of tin' 
ilenticles and t Jieir part in tlie formation of the boiaa 

Tlie surface of the bone is stiulded with denticles, some fidly 
ei'nj>ted and so Orndy attaclmd as not to become tlispiaeed in the 
|>repara.tion of gt'onml sections of the whole bone, olhers l)ut 
partly oiTi|)te<I and freely inova.]>le in their soekets u]ri<;]i are 
widel)" o|H:m like the dentdcles in the rostrnm of ///s'/hpy/forn.v 
(PI. II fig. ],(/). Wliere denticles have* become detacInHl the 
stirface presents an a}>|;>earancc of eircnlar arenas with slighl:]y 
raiscsl edgirs, connected (me \vit;h another by radiatiing traliecada,* 
and, but for tlie soft tissues b(hng (:a:ari|d(^tely :riyin()ve(l, lilfoixling 
a, picture identi(*al with tluvt seen in Ph I"II. tig. th 

A ground siadvion reveals the dentiidc*, eomposml of hard tubed 
dentine with a tip of enamel, resting oti a pediment wbicd'i on it's 
oiitm:* siirfac'e merges into the surrounding bone, 'whilst towards 
tlie;p'rd|"> chamber t’le structnre.reseinbles coarse xlenti'ue; the 
denticiit is continued downwaicds. a little way, into the cavity of 
the pediniout, or ;iTr other words, is -.slightly so<dveted. Invthe 
a'ucliylosed denticles attachment -.to the pedi nnmt' is ejected In’ a 
layer of ahnost striictnreless calcified tissue aid ucli oc(‘U|ries tlH> 
a.rea ol‘ junction.' 

Tlie (condition is identical witli that seen in cei‘tain of tla^ 
(hulidaP wliere the tootti, tlie pediment, a,nd tJio connecting 
sulista nee develop fin tlio surface (if tlie oin^ deniimd jiapilla in 
tlu‘ nianiuu’ ahvscu'ibeil c^arlier in this [)a|Ka‘. At first tlie limy of 
t.ernvitiation <if tlie liase of the tootli is straight, as in id. Il l, 
tig, 1, but gra, dually the inmyr surface (>f the connecting trans- 
]un*ent /.one liecmnes converted into dentine to form tiie litt.le 
(,'lown'war‘d (extension sc^en'in scadaons. Ihamtufdly, in (‘erfain 
areas of' the month, the remai,nderof th(» connecting yjom* (xilcifnrs 
and the tootli is firmly amdiyloscid into place. 

It is int(?re.st!iig to' eonipare.this (lesci’iption with tliat gh'^-en 'hy 
Williamson (Phih Tmris. 1851, 'thrt'IIVp. (159) of tlie scmle cd' 
.Loricaria cMapkmUfh . lie wrote : — 

On the surface of tlie scale there are numerous small (drmilar 
cav,ities yvhiclr cc^mini'niicate'i'iifei'iorly 'with ‘branelies 'from - the 
iietwor'k of Ha-'versia'n' canals. - Kach cavity Is surronmhMl by a 
narrow^ pro,jeetmg .which the- hanging shouldm's of tin* 

tooth rest, whi,Lst' itS'-Constrictetlhbasa.-. is' fl^ into th<' <m<dos(*d 
■hole, tluis -prodi'!C.ing arr anYingement-' Which closdy la^senibios a 
Imlhandssoeke't '■'jC'dnty,:^:^ w'nst allow of a considernbhv 
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degree of motion in every direction. Tiie tootii is a.ppai‘eiitly 
lield ill its place by a, capsular expansion of the meiiibraiie whicb 

covers the siirfa.ce of the scale It only requires the 

tootli to be fixed instead of movable, and depressed instead oi 
aciiininate, in order to render it the exact lioinologiie of one of 
the areolie in tlie cosmine of Megalichthys,^' 

Since tootb or denticle, pediment, and connecting area are 
formed on the surface of the same papilla, it seems certain that 
the difference of structure seen in the fully developed hard 
tissue is due to some influence exercised by the investing tissues. 
Over the area invested by epithelium tlie typical dentinal 
structure obtains ; wliere tlie investment is mesodermal tbei'e is 
an a,pproxima.tion to bone, whilst at the point of junction of 
epitlieliimi with mesoderm a layer is formed which, wdieii 
calcified, presents a glassy appearance. 

Tiiougli I iia.ve advanced evidence to show that the bone to 
wliich the teetli oi* denticles are a,ttaclied is not independently 
developed, but is ‘‘an extension of the denticle cone,” so that the 
sharp line of demarcation drawn by Goodrich between the tooth- 
liearing liones in Teleostei and the bases of Piacoid scales does not 
exist, yet I have refraiued, purposely, from discussing the very 
interesting theoretical problems whieli arise from a. comparison of 
tlie couditious described in this paper with tliose existing in other 
orders of lislies. Until we possess a satisfactory account of the 
|:>rocess of histogenesis of l.)ono and dentine in fishes, based on 
liroperly fixed material, we cannot answer certain essential 
(|uestions. Only the possession of fresh facts can advance oin- 
knowledge beyond the position so admirably presented in the 
classical papers of Williamson and of Goodrieli. 

My cordial thanks are due to Mr. F. J. Pittoclc, of the 
Zoological Department of Univeivsity College, for the pliotograplis 
1180(1 to ilhistrate this com iniinication. 


EXPhAKA^rrON OE THE FLATEg. 
Th'* t'ltcrs u«(m 1 liave tla? followiiift’ — 


d, (Uaiticle. 
d,pf deutiuul pujnllii, 
c!, epitbeliuni. 
in, mesoderm. 


pj pedimeat. 
j;mrj premaxillm 
tVi trabetsula- 
tz„ trail slucerit zone. 


Fli ATl'3 I. 

Fig. 1. •Xipliim gladiitit. The hone developed hy the junction of trahecuhe (tr) 
connecting the pediinentK (p) is seen blending with the surface of the 
prevnaxilla (pw-r). X9^0. 

Fig. 2. The same. The circular pediments (p) are seen connected one with another 
hy memiK of trabecixhe {ir) wliich also attach them to the neighhouving 
, hone. ; X 40. 

Fig. 3, The same. On the rightdiand side of the figure denticles (rf) are seen 
'tUveloping, .iir the 'soft, tissues;/ donticle;((;?f ancl'pediment (ju) 'are' seen' 
conni Lding hy a transhimit zone X 40, 

■ "'.y , ,.y' ;2"3« ' 
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k Th(‘ sa.isH*. A uutu’hf'i'^HrtlcniicIrs (cil') fK>(iiriu*i:f's (/Ji, 

'rile roiUHTlfiJ^' tninsluiTiit zone »s 1»# rerreijiujitl with flse 

jitiuhiini of ('jiilhclinni (e) witli mtisoderui (m). I'lie (‘oaliinums 
Neanolilinu' of hfuje whit'h sapjiurts tlu* ileulicles is iiai I'unitec! eil al 
iiny iMi’iUt ill the seciiiiu \Yith the iH-euiaMllla. >: t*h 

'Kig;. A. Tile uiuea A seeihm .showing: t.h(‘ rdatioaslup of I, Ik* pr<Miuis!ll!s to the 
seeomlar.v haiua X ■!<!. 

Ih.viaML 

Tig'. L li7«//e/*//oi7f.s', I'Mioiogrnph <h‘ Tie surlUee of ilie rostrum slmuiug 
(levelojHup,' (leiitich^s (f/) lying in widely ojwu iTVjds. T’iie eru|tieil teeth 
ure uuehylosiisl in plsiee. X T'A. 

Fig. y, Tile ssmu'. FhotomiiuMgraph of a. portion of a. seetinu of the rustruin 
showing two deiitieles (//) attaehed to tin* suiTiua* (d' the rostrum, X It'. 

itatr in. 

Fig. 1. Pliolivijiierrtgraph of a seelioii of tile jdiaryiigeal shiuving a 

(ieveloping toolli its juMlimeut ( /if and eoiiueetiug sulistatier* 

'I'fie e|nilieliuni (e) evteinls down to the lindts of the looth. 

d'ho pesliinents of tlioeriipled teeth un' joined one to another hy rneaiis 
,ntn:rai>ecnlu,i of htnie (7r). X TO. 

.Fig. 2. Ftfijvli'm lu-HirtHhitfHs, Idudoinierograph of a ileveloping tooth showing 
the eontinuity of the cells of the dentinal psipilla {iLp), X th». 

'Fig, d. Tin* same, Fhotoinicrograph of a, Imnsverso soetion tlirongii the .hone 
nnderlying- the kadi), .showing tlic pedinuini f /:i) of a ninvly erupted tooth 
heeoming attaeliod to its neighliourK hy truheenhe (/r), X 15, 
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20. CriistaccJi from the Fulkhind .Islands collected by 
Mr. Rupert Vallonthi, .F.L.S.— Part III. By tiiC' 
Itev. Thomas R. 1L Stk.bbing^ M.A.. F.R.S.. F.L.S.,, 
F.Z.S. . • ■ , ' 

[liGceived Jiuio 13, 1919 : Head June 17, 1919.] 

(Idates I.-Ab and Text-figvires 1 “ 

111 re-examining Mr. Vailentin’s Malacostraca I have observed 
some forms, cliieiiy specimens of very small size, which seem, 
worthy of notice in this coucl tiding report. 


Braclijiira. 

T r il»e C r c l o m e t o p a. 

Family AtelecyclidA’:. 

Genus Feltanon Jacquiuot. 
PeUffrloH sphtimilus (White) jnv. 

Family Poktcnid-i:, 

IjiU'val a'enus Zoea liosc^ 

Trilie (,) x y r b ii r x c tr a . 
Larval jieiius Mepalopa Leach. 

Macrura Aiiomala. 

Tribe Gal at he idea.. ■ 

'Fa.O'nly '(.rA.LAT.HEID-E.’ 

Ge'iais Leach. 

lUifnida gr0;gffrii{S 

ScMzopoda. 

(rribe T ii: "Y s A x o p o da e e a. 

, "Family l'HYSA:xopf>D.u>A:. 

Genus NemaUweelu Bin'ii^' 

A>wu^a.sre//s Bars. 

{('[i/rtopiit stage.) 

Isopoda Anomala. 

(or Apseiidacea). 

Family Taxaid.b, 

(Jeims Tnnah Audouin & M. Kdwanis. 
Tffjtais nlv)'slras;sif sp. li. 


Isopoda Geiiuiaa. ■ 
Tribe I? l a ;« e l l i p e k a. 
Family 

Genus JEga Leach. 

' semieaidnalus Aiiers. 

.Family Sp'rrA:ROAi.lD,.E. 
Genus I)^n('oac32c/Ai Hausen, 
Ih/namenellft eatoni (Mica’s). 

Tribe A SELL OTA. 

■■■ Family Mr NNiDiE, 

I Gtuuvs Mw^mrKrdyer. , 

! ■■ MnnmrankmJtwis {Pfefe), 

j ' AmpMpo'da. ; 

i ' ■ 

■ Family LYstANAssiDAL , 

■■■ ' Ti'gphositm ofiev-mixi SUhhins. ' 
■'Family .M,etofid,;e. 

Genus Metopoides Della Valle, 
Meiopaides pa-rail tdneJieb' (Stebbing ; 

Family Poxtogexeiida;. 
Gertin5 I\iramoera Aliers. 
Fmrnnwm anstrimut (Bate). 


For explanation of the Plates see p. 339. 
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MALAiK3STRA(;A. 

BRACHYUEA. 

Tribe OYOLOMETOPA. 

Efim ily A a’ E E E c y c l i d .e. 

Genus Peltaeion Jaequinot. 

The sysfceiriatic position of tliis genus ;ind its noinenelfiture 

liave been already disc nssed in Proe. ZooJ, See. for 1900, pp. 518 

519, wliere also bibliograpbica] details are supplied for the 
following species. 

Pbltarion SPiNOSiiUJS (White) juv. (PI. I.) 

Writing as to Ids collectiiig of Crustacea, between November 
1901 and March 1902 Mr. Vbillentiu says : — I have <]redged one 
specimen of this species in Stanley Harbour in 3 fins, in tlie Idack 
Bind, It is common in certain protected bays fringing the ocean, 
being easily procured during low-water spi'ing tides. Its presences 
can at once be detected by a slight Idister in the sand, About 
an inch deep in the sand under one of these mounds a crab (‘an 
always be secured. Gulls, Lams are s})lendid 

fellows at finding those crabs. With one dig with their bill and 
a twist they tbein out from their hiding places, and directly 
tear them in pieces and devour them.” 

Though the adult form of the species has long been well known, 
I liave not been able to find any descripition of the juvenile 
stages, one of which seems to me to be. represented by the minute 
specimen which I have figured. 

The carapace measures about 3 mm, in length by 2 inin. in 
bimdth, while the adult may have a breadth of 50 mm. and u 
lengtli simiewlmt greater, Tlie eyes of the small speciimen are in 
the Alegalopa stage, and the live 'spinulose teeth, on each side of 
the ■cai’a.pace to the rear of tlie eyes and tlie spiinido.se eminirmce.s' 
along its medio-dorsal line must undeigo considerable modifi- 
cation.' in the later development. On the other hand, thci micro- 
scopically denticulate rostrum and many other deta,ils'are s't’.rongly 
, in favour, of "the proposed identifi(ia,tion. ■Mai.iy jioints of ag'rec,''- 
inent '. niay be observed by comparing the 'account wd„iich' M.'iers 
gives of the genus (^Challenger’ E.epo.i‘ts,''vol, xvii. p, 210, 18SC>) 

„ with various details here figured. Attention ma.y lie called ' 1:0 
the third, maxi llipeds *, to the clielipeds (prp.,1) wi'thtlie ‘‘ .fingers 
, "robust, scarcely as long as the .palm, 'and rather obsciirely dentatcs! 
.■OB'th'e inner inargi'ns, .d'istaliy acute; the "dactyl us spinnlifero'iis 
'on the supe.rior 'margin,,” ■ ns described , by , Miers for the adult 
' maley and, here only difiering by the greater lengtlrof tlie: fingei's 
in relation ',tO' the palm, .the. ■other, perajopocls also .agreeing wd,t]'i." 
Miers’s d,escription,,; “ liactyli .stjliform, slende,r, aiKl in 'iich longer 
'than the pemiltiinate joints. 
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l^'aui i iy P «:> ii t u n ;i d al 

Larval ikaius Zoea Bose. (PI, 11,) 

,,1769. J/onoeuIffs SlaLber, Katnurkuiidige Yerliistigiiigeii, pari 7, 
p. 95, pi. 5. ligs. 1, 2. 

1802. Zoea Bose, Hist, Nat. Crust. voL ii. p. 135. 

1813. .^5(3 Leach, Ediial). EcejeL vol. vii. p. 389. 

1818. Zokh Lesicli, in Tuckey’s River Zaire Exp., Appendix 4, 
p, 414. 

1830. Zoea TiiODipsou, Zoological Researelies, vol. i. [Miliie 
Edwards]. 

1837. ,, IMiliie Edwards, Hist. Nat. Orast. vol. ii. pp. 431-438. 

1878. Zoea Claus, LTntersucli. des CrusOieeeii-fSystems, pp. 1, 31, 
63, etc. 

1903 ., Adlliamson, Fishery Boaial Scotlaiid, Rep. xix. pt. 3, 

p. 136. 

1911. ,, Williamson, Fisheries, Hcotlaud, Bci. In^^est. 1901, 

No. 1. 

1918. Zoea Ateek 4: 0. Jorgensen, Rep. i)ove Alarine Lab. 
pp. 23, 62. 

Slabber’s description and figure of his Monoetdus tarn'iis seem 
to give him priority in the observa-tiou of tlii.s form of crustacean 
life. By his laudable anxiety not needlessly to increase the 
niunhei’ of genera he has lost the credit, such as it is, of giving 
it its first generic title. Yet he recognised the absurdity of 
including in tlie detiuition of ‘‘ ocid duo,” whether 

expressed or implied in the |)liuul 'A^culi approxiinati.” It may 
be noticed that Leach gives a, very vininstructive figure of his 
Zom' davata. The account by Milne Edwar<ls of fliictuating 
opinion down to 1837 is of great interest, as is that by Claus 
later on. Professor Aleek proposes that the term Zoea^ should 
be limited to the larvae which have “more than eight but not 
iiiore tlian tlurteeii pairs of 4ippendages.” Tine specimen which 
I have figured from tiie Palkhinds sliows mud) likeness to that 
represe,nted by Claus (loc. cit. pl.-xi.) as tlie .some member 

of the family Fortiuikke. 


Tribe OXYRRIIYNCHA. 

La r\')ri Genus AIegaIjO PA Leach. (PI, III.) 

'1813. Ijciich, Edij:.ib. Encyel. vol. vii. pp. 394, 431.' '■ 

.1816. EncycL Brit., Bupp,L,,,Ed. 5,'p. 4,17. ■ . 

1818. ,, ■ in Tuckey's River Zaire Exp., Appendix' 4, 

'p, ,41 4. ■ ■ ■' 

1825.. " ' I)evsma,rest, Consid, gen. Clrust. p. '200.:'", 

], 837'. Megalojm ' Milne 'Edwards, 'Hist. ' Nat., Ci*:ust. ' vol; ii. p,.' 26',0.'' 
18'74. ",, , S. I. ,Binith’, Invert. Vineyard Bound,, p,, '237, ('531 ), 
, ;j,d. '8. fig.",m 
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187r)« Megakypa OLaus, Untersoch, <]('‘s (Ji'viyt.a.(’ooii--Syst.i'jii,s, pp. 1>0' 
etc. 

191!. keqalop^ WiiliarnKoip Fisheries, Seoilaiol, Ht-i. I.hx'esl:, 
1909, pp. 4, 8, II, 13, 13. 

1918. Jhgdlopa Meek, lte]>. Dove Mlo’iiui .IjmIa p. 3>0. 

19 !8. Alletjfdops Olga Joi'gensen, ,Ive|>. .LjO). |>, 9)1, 

\0iiM3:)iiS oiilK^r refereiica:\s IxO'emid. inOicaOMl in the works 
alxjve cited, in 1709 or 1770 tSlMl)])er, in liis OlShilviin rkimdigo 
'\^er]ustigiiigei,i,' Part 18, p. 109, pi. 18. tig. 1, (h'serihes mihI 
figures an oldoTig-cpiadrate sea-erjd),*’ tin? size of a, grain o!' 
wheat, wdiieli is no cloulit a Meualoptf, hut; 8La])her snpjdii's no 
Latin nanie. In 1783 flerhst in allusion to its size nanu'd it 
Cwncer gratiarhfs ('Naturg. Kral:>hen und f{!rel)se, I'Mrts 2--rn, 
p. 107, ph 2. tigs. 28 a, A.). His i’opr(,H]u(dd(Vi5 of 81ahher's lignre 
is not special]}" aeenrate. Later on, in tlie iliird volirme of i). K. 
Miiller’s ‘Zoologia Daniea,’ edited )>y Ahi](!ganr<l (}>. 70), |)]. I 14. 

figs. 1 3 ; 1789) appears (/aacfcp/aeroeas/.s’, also with a tvi'identale 

front, and reeogriised Ivy Milne Edwards (lor. eil;. p. 292) jis a 
Alegalopft, In 1804 Montagu deserihed and iigurjal Iris (V/aerr 
rhimdHndalis (Tr. Linn. »Soc. vol. vii. p. 07, pi. (h fig. 1), a species 
apparent]}' helonging to the Cyclonietopa, and on this lioaeli in 
1813 founded his genus Afippdopa, renaming iMontagu's species 
as M'egalopft, wiontagui (Malar, Pod, Brit. pt. 14,.|,)1. 1(). ilgs. 1- h ; 
1817),' 

2'he Megrdo-pa of Cancer irrgralaH 8ay has been eari'fnll}' 
aseertained hy B. I.Bmith, and as tlie adult is clearly allied wh U 
(kmecr pagif/rnSj presumably tlie Jlegaligm stage .'wilh l)e uix'irly 
tlie same 'in t]ie;tw "0 species,- Tlie Alegalopa of (dindn'm' wren a 
■figured' l>y Spence Bate is I'eprodiu'od, 'in lluxley’s ‘The'Lray- 
fishO (p. 282, figs. 74, <J, I), ed. 3; 1881) l>y a slip under thr^ 
iiaine of 64 pagurus. Williamson, who uses Alegalopa as the 
|)hiRal of .supplies figui'es of tin's stage for PoriimvH 

hohatus^ l^rHimns fmher^ r\m\ a species whi<‘|-i he lielicves to 1'K‘ 
Jlym arcmims. As otn* Falkhvnd J",sia,nd s]ieciim‘n shows gt'od 
agTcement with tlm last-named form it inay reasona]>ly lie ailotti‘d 
along with it to the Oxyrrliyiudm, leaving open flu* (pn»stioii of 
its genus and spem*(>s, 

MACEUEA ANOMAIA. 

' Tribe .GALATHEIDEA,, ' 
lAiniily (L\nATii nrn.K. 

Gewius Leach, 1820, ■ 

'Motim ctaEGAiuus, (IMudcius), 4793. ' 

■' The adult form hasd'ieen already-'mentioned in fliose Proeecdii'fgs' 
for 4914, p.' 34(1.. -'"The iigures here given ''refer" to'''a veiy' early 
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j.'irvjxl sfca£»'e, iii wliiels cara,pace has only a, lengtii of 2 min. 
The generic iileiitiii cation niayj I tliink, be relied on by a. com- 
parison with, the description and ;fi gores which .Professoi* G. 0. 
8ars supplies foi* a. similar stage of Munida rvgosns (Paliricius) 
in his Bidriig til Kuiidsl<ahen oin DecapodenH?s Ihiia'ainlhhiger,’" 
ii. p. 178, tab. h (A.vch. Natiirr., 1889). 

Tiie figiii'es give a dorsal view of the speeiiDenin two divisions^ 
tlie line n.s. indicating the actual length of the carapace. 


Text-figures 1 & 2. 



(fi'crfarhts^ early larval 


SCHIZOPODA. 

Tribe THY8AM)P0DA0EA. 

Family d.hi ysanopodidj^. 

For tlie classification see Ann. S. African '.Miis. vol. 'vi. pp. 

999 : 1910. , 

GeniLs A^HiVLAmscntius G. O. Sans.^^ 

1882. Bars, A"id, Belsk. Forhandl. Giiristian., Ko. T.. 

I.,27. 

A^KM'AT0SCF;LIS .EOSTRATITS. Sa.rs.' 

1885, NeMiaioBceUs rostrata Bars, 'Rep.' A^oy. ' IGliallengei-/ yoL 
xiii. Bchiz.y pp. 135, 169, , pi, 25.' figs. S- 10, 'pit 31'. 
'■■■figs. 23-29., ' , ' Vy ' ' 

Aino,ng,'iunn''e,rouS'Specdme of lai'val forms' ''b'6lo,nging: to otli'er 
'groups' th.ere ■ oecurr'ed a single; slender 'form, , '4 *'5 'mm.: in length,. 
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liaviiig ii telsoii in isnnute agreevvieut witli tiiat iigured liy Hai-s 
for tiiB Gyrtopla Ijirva of Iris species above-Daiiieu]. Jlis «i('scrip“ 
tioii of tlie teisoii s.‘rys, 'JMie luiddle proj)>cti<'H! of its exlreniity 
(fig. 211) is eoiisitlera.bly }>ro(]iu‘edj ):)nt narrowly truiuYite al; tlu^ 
tip; and of the seven original spines, three only remain. Of thc‘ 
three outer si^ines, tlio innermost on eitlior si<h'3 is nrucli larger 
than the otiiers, and has assiuned the cliara.ete}' of the siil:ia;piea] 
spines.^' The onte:nnost, as shown in tiie i,igure29 is .n:iicr<'Jseopii*, 
and in tlte upper part of the telson but below tbe nii<hlle (riot 
iiicluded in lig. 29) tliere is a.notlier micros<*opi(i pair, d'he eaiTm 
pace bas a <leiitiele on eacli side below tbe inidiHe. l:he first legs 
in tbe Falklainl specimen, liowever, liave not attained tlie same 
relative length as tha.t shown in iig. 25 of tlici ^ (Jlnillei:iger ’ 
report. 1 ji various paj'iers If. J. Ila.n.sen inirkfss .'V. rostratim a, 
syiioiiyiTi of iF. i/u’crops Sars. On tJiis I am noi; presuming t/o 
pass an. opinion, lait retain tiie name roHlratfiH foi* the lietter 
identification of f.lie Falkland Island sjjeiumen with the ‘(Jhal- 
lenger ' Cprtop'hi form. 


ISOPOJDA AHOMALA. 

(or Apseixclacea). 

Family' T ana liJ.E. 

See Proe. Zool, Hoc. 1914, 348, and aibl for the pveseid; 

purpose 

1884. StaidensdXbizelle’ Isopoden, p. 24. 

1886, „ Beddard, liep. ¥ov. ‘ Oliallengcr,’ vob xvii. 

Part 48, p. 119. 

1914.' ■ ' 'Barnard, Aim. S. .Af.r. Mns. voi. x. pt/ ll, 

' „ ■ ^ :p. 331 

Genus Taxais Audoulu k M. E<1 wards, 1829. 

:TXNA;is;x:omsTiiAsxi, sp. ti. (FI. JAT) 

Tlie |)resent species belongs to that division of tla^ genus in 
wlricli tiie ploon litis six segments, l.n. havi,ng the last 
abruptly narrowed it ag!,*ees. with. 7\ normuiii .I'iiciharilson, 
differi.ng from itdiy Imving, tlie I'tunus of tlm iiropods 19-' jointed. 
Ill this respect it stands between the large' blind 7k ifMemoesii 
Btuder, whicli ' lias 8 joi.nts, .and 7\ kmnUm Jbaldti/rd, wbicb, 
bas,.'' including peduncle, “ about, 12d' 'Front the latter, ' taken 
off Prince' lildward Is'laiid ; deptb'5'0 to 150 fittl-iotris,’Mt a.ppea:rs. 
to be distinguished liykhc vor}^ diflerent proportions of many of 
' the body segments. ' ' 

■ The:. eyes , are' dark, '.piilforin, .at the, ,'rx)iuided angles of the 
cepbalotl,K)rax,', wHcli ba.S'a' broad'ffrontf witli 'short,' rostrum,' a.nd,'' 
gradually, attains' a, 'lir'eacltli 'at least equal to ’tlie' Ici'igtl'L, , Tl'm, 
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first aiiteiiiDB are as in T. hirsuius, with crowded set£e on joints 
of the peduncle, bnt only a minute one- jointed, iia.gelliini tipped 
with long setfc. 

Tile mandible ends in four crowded teeth or short seta; 
^■1110,11 a narrow strip of the trunk leads to the strong molar. 


Text-figures 3-8. 



Tanais nierstrasz L 


'First antonna. m, Maadible. ’■ w.r.' !.■ First' niax ilia. -mar;?. , M'axillipecis. 
First gi]athoj)od. One of the iiropods in attacliment to part of 

pleon ; the tamns should be 10-jomted, 

The first' maxilla' "has its' oblique . apical margin s.pinose, .with' a 
group, of subapi'cal ',set0e' -on' the' ■ outer , margin ;','the '.long two-',' 
jointed palp ends ■ in,, -Several setm., ' ■ 'The,' ma,xiilipeds ., have ■, the" 
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.Apex, of the ffU'irtli joint, like the two pj/eecxiing’ joint-Sy 

provided witli a erouMt of st4.a\ The hrond tliii'd joint is jipieally 
narrowed. The first gua.ti,.iopo(i is iioririjil, t.he fingers e, losing* 
without A gap, suhI the apiraf teetli overla.p|)ii)g. I'lie seeorul 
gna,t.ho|K)ds are very slender. I’u tho' iifth pera^';oj')ods the p(3iin1t! - 
ita:ite joint lias the lower half of its front nsargiii fringed with 
sniall spines. The ra.uii of the pIeo|.)o<.ls Imve ■\'(.‘ry long fringes. 

A, speeiinen iieariy 7 non.' in length 'was taJven l;w Mi*. Va.lleiitiii 
at -Roy (Jove froni a de[>th of 3 --4 fa.fhoins. 44,ie smaller s|,>(‘eiine:n, 
5 inii!. long, took from tlie snrfaee. To this the texb-lignres 
vefei*. 

4'lie specific najne is given in. .rocognition of I'frofessor 
Niei'strasz's \'alued st\idies of the Isopoda, 


ISOPODA GEHUIFA. 

Tribe FLA RELLTFEllA, 

Family /Egid e. 

( lerms rEoA Ijeacli, 1815. 

iE(;iA semicsauixates Mders. 

1875. xE(ja mniiearhmta M'iers, .Ann, Nat.. Hist. ser. 4, vt,d, xvi. 

p. 115. 

1877. y, Aliers,. .Phil. Trans., ZooL' Kerguedetp 

(jrust.j'p. 2, ph.xi. fig. L 

1891, '.A' , . A, . Dollfus in 'Crust. Miss. Gap Horn (A. 

,. ■ .■M..-Edw.) p. 57, pi '8. figs, 2, 2 ef. 

1914. If ro/o/a/c Barnard, .Ann. S. A.fr, Alus. x. p. ' 357, 

pi. 32 A. 

, In. a ii:ian.iiseri|)t note Mr. i’krnard ideniafles his with, 

.tlie p.resent species. 'His lignre of tlie tcdsonic segiiieiit, howeveiy 
does not shoW' nor does liis <leseripl.-ion. .mention, the sligiit' mc.di<.»- 
liorsal carina whi<,4i. is :recorded an<l flguretl liy I)i')lifns and .is 
■present iirthe ■Falkland speci.men.. 4'h.is 'wtus found liy Mr. \'al- 
leiitin on drift illaHrocystis xwiiY West .lh>int Ishnnl 'Ifi moasnrt*s 
"49 nnn, in length, with a. }).readth ratfier over 2.1. nim. In tlie 
first ai',rtenna the flagellum is lO-jointed. TIui di,ftenuKa:‘ of' four- 
teen joints' in' that of fhe Cape specimen eani'ioi l,)e eonsi.dm,*e<l 
importfint, a.^s .the tota.l . 'lengtli of the (Ja.|H-5 eXa;mple 'U'as also 
Larg€nvbei,ng 53 inin. 

Oiin specimen lias tlie wl.iole dorBalsi.n*fa.ce of the pi eon and the 
last side- plates of the peiwf>n strongly pitted' In' tlie firsts 
gnathopods tlie foiu'tli and fifth, joints' are very short, the sixth 
lias a minute process on the inner inargin, , and ,t,ke seventh is 
sta‘ongIy\ bent withA:h.eri.pex 'a.cuite and black. 
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Fa m ily S r i r .-e r o m 1 1) m. 

(■lenris DanamenelTjA HaDseiu 

1905. DynmiierteUa llai'isen, Q. J, Microsc. Hci.vol, xlix. ])p. 96, 
107,117,125. 

1905. ,, H. Richardson, Mon. Isop. N. Ainer. p. x. 

1906. ,, H. Richardson, Pr. U.8. ISTat. Mas. vol. xxxi. 

p. 14. 

1914. „ Barnard, Ann. S. xVfr. Miis. vol. x. p. 410. 

Dynamenella EATON! (Miers). 

1875. Dyncmiem eatoni Miers, Ann. iSTat. Hist. ser. 4, vol. xvi. 
p. 73. 

1891. ,, ,, Dolltiis, Crnst. Miss. Cap Horn, p, 66. 

1905. Dynamemlla eatoni Hansen, Q. J, Microsc. Sci. vol. xiix. 

p. 125, 

Mr. Yallentin’s specimens, taken on tlie shore at Stanley 
Harbour and from a deptli of 3 to 4 fahlioms in Roy Oo\'e, were 
all females. 


Tribe ASELLOTA. 

Fain ily M it x n i d .e. 

1899. 'Alunnklm Bars, Crust. Horway, vol. ii. p. 105. 

1 916. Manwbvi (group) Hansen, ' Ingolf’ Malacostraca, iii. p. 33. 

Genus Munna 'K royei*. 

1839. Munna Kroyei', Naturhistorisk Tidsskrift, vol. ii. p. 612. 
1882. ,, Chilton, Ann. Hat, Hist. ser. 5, vol. ix. p. 1, 

1887. MaliacrU Pfeifer, Krebse von SikPGeorgien, Part 1, p. 97. 
1899. SaRs, Cinist. 

1902, Halkwru Hodgson, ^ Southern Cross ’ Crustacea, p. 253. 

1905. Munnall. Ricliardson, Isop. H. Amer. p. 480. 

1906. Ilallacrls H, Ricliardson, Exp. xViitarcti, fraru^mise, Isop., 

p. 16. 

1909. „ Cl'iilton,, Subantarctie 'Is. ISi. Zealand, ' Crust., 

p. 650. 

1910. ; „ ■ Hodgson, Hat. Antarctic Exp., Isopoda, 'p,. 58. 

1913. ■ ,, H. Richardson, Ileuxieme Exp. Antarct. Iran- 

(^aise, p. 19. 

1916. Afmina Hansen, ^'Ingolf’ Malacostraca, iii. p: 34. ' 

The 'species of thiS' genus liaye caused nolittle Alidicnlty'-by^'G 
small ness and' transparency ■of^'.sorne parts' and the grea.t .iengtli: 
■j'ind . fragility 'of .otl'iers. ■ Some, curious slipS; of the .pen ;io,ay"a-lso,'b©' 
■noticed; „ 'Thus Hars;, attributes '.tlie genus,', to Boeck,: just /after ^ 
.■writing of 'it ,a.s .EroyePs,; ■ ■Hfe'fifer' in'''"deHning /'states 
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tlia.t the second to tlie fourth pairs' of walkingdegs are longer 
and stronger; than the fifth to -the seventh, pairs, though his 
specific description shows 'that he means just the reverse. Hodg- 
son in describing the, mandible says of the palp, “ first and thix*d 
joints snbeqiml, third the longest/' his figure showing correctly 
the second joint as the longest. Chilton and Hodgson, witli a. 
lingering retention of the name Haliacris^ agree that the name 
must be regarded as a synonym of Mimna, Hansen points out 
that the character ‘‘eyes distinct” must be withdrawn from the 
definition given by Sars,if the genus is to include such species as 
cmcci Eichardson, M. truncata Eichardson, and M. acanthi- 
fera Hansen. But he does not notice Miss Eichardson's proposal in 
1908 (Pr. U.S. Nat. Mus. vol, xxxv. p. 79) to substitute the generic 
name Gcecmiwma for the species trmicatm and JJaplomtmmi foi* 
the species ccccus. Should these proposals be adopted, Ilaiisen’vS 
accmihifer would probably be allotted to Ccecmvmma, thus witli- 
drawing all the bliml species from Mimna, In 1913 Miss 
Eichardson advocates the retention of Halimris on the gi’ouiul 
of the special structure of tlie first gnatiiopods in the male and 
their great size. This distinction would require the inclusion, 
along wdth Pfefier’s species, of M^inna palmat its Lilljeborg, 1851, 
and Mtmna neozeJanicns Chilton, 1892. But it is at least higldy 
mconveiiient to have the adult male in one genus, wlvile tlie 
females and young males can be appropriately placed in another. 
In J:/', 'krmjeri Goodsir the carpal joint of the male's first gnatho- 
pod is large, while in M. pahnatus it ib very niiudi larger, Init 
surely this by itself should not count for generic difference. In 
instituting his genus Pfefter was himself unacquainted with tlie 
full development of tlie first gnatliopod in tlie adult male. 

Henna axtabcticus (Pfefier). (PL V.) 

1887. fri^.^fcrc^iVGFfefier, Krebse Biid-Georgien, Pt. 1, 

p. 97, pL 6. figs. 28-47. 

1902. ,, australis Hodgson, ‘Boutlierii Gross' Crust., 

p.. 253, pi. 34, figs, i a-ti, pL 37. 

■ 1906. „ II. Eichardson, Exp. Anta.rct. f,ra.i'n 

^^aise, p. 16, fig. 20. 

190.9. .. antarctica Chilton, Snbant.'Is..]Sr,.Zeala.nd, Crust., 

p. G50, fig. 14 L 

'1910.'"', Ij', - n. ’. .Hodgson, Nafi. Antm‘ct.,: Exp 

pp' 58-61. V , '' b".' ■ 

1913. " ' . H'.. Eichardson, Deuxi.^me Expb Ant., 

franeaise, p. 19, 

'Mr.:' ':Hodgson "says of ’the ,’.specim.ens obta'ined by^ the, ‘ Dis- 
CO'Yery C.that.so.me of the 'n'ld ^'male's" “attain a length, of 'seve,n'. 
'millimetres." 'No'ne nf :th'e .Ealfeland ' Island ..specimens .. exceeded 
3 mm. Yet the single example of an adult male first gnathopod 
is very characteristic of the advanced development. It differs 
slightly from the only other available figure, given by Miss. 



FROM XHP: FAr.KLlN^D IS LANDS. 


Rieliardson in 1906, as there the inner margin of the large carpal 
Joint’s process is serrate, in place of the well-mai'keO inner tooth 
of ovir specimen. 

In the first aiitennie I found two stout joints, the second 
longer than tlie first ; to the second succeeds a minute joint wiiicli 
I suppose to be tlie tliird joint of the peduncle. It is followed 
by a similar joint wliich should, I tliink, be considered tlie first 
of tiie slender flageliuin. 

Ill the male the second antennas may attain a great length, 
fully twice that of tlie body, the ti'aiisparent fiagellnm slightly 
exceeding that of the peduncle. Pfeffer’s figure gives this fla- 
gellum without any divisions, and those which I have marked 
are very uncertain, notwitlrstanding the high magnification. 
As shown on the Plate the specimen canwing this long antenna 
on the riglit had on the left one very much shorter, and the 
peraiopods on the left are rather shorter tliaii those on tlie rigliT. 
Mere siz,e lias to be carefully considered befoic it can be used in 
classification. 

The curved third joint of the mandibular palp seems naturally 
to bend away from the cutting-edge rather than towards it. In 
the maxillipeds the broad plate of the second joint has three or 
four minute liooks on tlie inner margin and four little teetli on 
tlie truncate distal border. 

The first pleopods of tlie male are described by Hansen as the 
‘Mnedian lamella of the abdominal operculum of that sex,” and 
for specific distinction lie says ‘Mn reality the sliape of this 
hxmella, especially its terminal part, afibnls, perhaps, the sharpest 
and most reliable charactei*.” 'CTnfortimately in small specimens 
its details are excessively difficult to determine. Even for the 
lai’ger divisions of the permon my figures cannot claim exactitude. 

The specimens were obtained by Mr, Vallentin from a hulk 
at low water. 


AMPHIPOBA. 

la n 1 ! ly L v s i X X A s s i n rK, 

Genus TKYruosiTKS Hars. 

Tiwiuiositks 

1914. ■ 2^n/phosltes >Stebhing, Proc. Zool. Boc., p. .355, "pi. 3. 

Tlie ' ori.ginal description stateS"' that in this s|:>eci6S the' ' third 
I'lleon segment ^‘lias the ' lower iialf .of '^the, postero-lateral margin 
■convex .and cut , into' a serration of nine; little 'teeth.'”' . 'An exam-.; 
illation of ' additional , specimens 'shows .the variability of this, 
character, a... small. example having '.only ' three .such teeth, and 
one somewhat. la,rger';, having .'four -on' one.,,,, side of the pleon and 
'■ six , 0 ,'ri the',', other, 'side.,,,;' 

',In;,J., Linn. S(Ka.',vo1.\X'xix. '■p.'fiB;';, ':l A. O, Walker 
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describes specimeus of Atyloides serratieauda Bfcebl^iiig with 
seven teetli on tlie margin' aiiove discassed, iiisteiol of oid}" tvo 
in tlie speciiuen first descril)ed.. The moi‘a'l wliicii, Mr. Wafker 
<lraws, as to the untrnstwortliiness of small clmracters for specific 
distinction is enforced by the additional exan;r|)le in Tryphmlfm, 
a genus remote from Atyloides. Ibit it is diilicidt to |)rolit l,)y 
the warning when a single specimen with apprirently novel 
eliaracters lias to be classified. 


Fami ]y M e '. r o r i d .e. 

Genus j\rETOPoinES Della Yalle. 

MeTOPOIDES PARALLELOCIIEIR (Stcbbillg). 

1888. Metopa paralkloo/mr 8te].)bing, lle}>. Voy. ^ Oimllenger,’ 

vol. xxix. p. 762, |,)l. 43. 

1893, 2fetopoides „ Della, Valle, F. FI. Neapel, vol, xxi. 

p. 907. 

190(:>, ,, „ Btebbing, J)as Tierreidi, vol. xxi. 

p. 18(b 

Tile specimens obtained by Mr, Anillentin at the Falkland 
Islands had luifortunately become too dry for satisfactory ex- 
ammation in detail before I attempted dissection. Beyond 
identifying the speeiOvS I can add iiotliing to tlie description a,nd 
figures supplied in the ‘Challenger’ report and ‘l)as TieiTeicii/ 
The depth of 100 metres from which the ‘ Challenger ’ specimen 
purports to come loses such authority as it had by comparison 
with Blit Vallentin’s taking of the species at very small elepths. 
TImy were found l)y him ‘‘in the bran chi ah sac of a. simple 
ascidian.” 


Family Po NTOGE X El ID JE 
Genus Param(era Miers. 

1875. l^mimiem Bliers, Ann. Na-t. Hist. sei*. 4, vok x\’i. p. 75 
' (see also Tiep. Yoy. ‘■Ohallenger,’ vol. xxix, p. 447). 

pAiiAHamA' au'sxrinus (Bate). ■ 

,'1914. ' ZooL.Boc.,' p.' 364. ' ■. ' ■ ' ■ 

Bpeciin^^ I am inclined to include in this seemingly 

''variable.'.species ■ were taken byBIr. Yallentin some nine years' 
ago at Crooked Inlet, In regard to the first of them lie writes: 
‘‘ It was found under the mantle of tlie common limjiet Patella, 
Oolonr, body ivory-white with a da.rk i“ed line running 
down directly in the median line from lieatl to tail. Eyes Heix - 
red:’ It is remarkable that the body colouring was retained t ill 
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examination in the year 1918, thongli tlieevesliad become orange 
ijitlier than 

Clievrenxiii 1913 describes bis as liaving tlie 

body ^‘teinte de Idarujet <}e rose” and tbe eyes “ d’lin rouge vif.” 
it also agrees with onr Falkland specimens in baving no accessory 
liagelluiii to tbe first antenna, and tlie telson slit for iialf its 
length, but tlie smootlily rounded apex of each lobe is devoid of 
tbe spiniile \vlii(di our specimens liav^e, and tlie slender spinose 
peneopods ea.imot be reconciled with tbe coin pa rati vedy stout and 
sniootb lower joints of tlie Falkland species, of wbicli six more 
specimens removed from a,s many different limpets were found 
later.” One of these smaller examples, however, proved to belong 
to a different genus. As to the l\irama:ra specimens, so far as 
I have lieen alile to verify tlie details, they agree with tliose 
which I have figiiT-ed in tbe ‘ Cliallenger ’ Ampliipoda, pi, 76, the 
species being there narried Atyloides australis (Afiers). 


KXPLAXATION OF THE PLATES. 


Plate I. 

l^eltavion spiiumilits (Wlute) juv. 

n,s. Lines indicating* size of carapace in tlie adjoining dorsal view. 

r., a.i. The rostrum ; first and second anteniue inagnitied to the same scale as 
the rostrum and inuiith-organs. 

3M., wx. 1, m.v. 3, mxp. 1, 2, 51. Alandilile, first and second maxilhe, first, second, and 
third maxiilipeds. 

prp. Ijprjo. 2, Four terminal joints of the first and second peneopods, with fingers 
of first t() scale of the month-organs. 

Plate II. 

Zoea of a Jh'aciti/imxn. 

ji.A*. Line showing length from apex of frontal to apex of dorsal spine in specimen 
figured below in lateral vievv. 

Carfijiace more enlarged, dorsal view, frontal spine omitted. 

71 Telson to tlie same scale as the antemuB and anterior mouth-organs, 

a.s.f w?., mx. 1, w.r. 2, Upper lip, first and second an tenna>, mandible, first 
ami second nmxillm, 

inxp. 1, 2, prp. 1, 51, 5. First and second maxiilipeds, first, third, and fifth peweopods, 
to a lower scale than preceding* details. 


Pj.ate hi. 

Meyalopa of an: Oxtp'rtipnc/i* 

n.fi. Line showing length of specimen figured below in dorsal aspect, 
con Profile viinv of carapace and base ()f pleon. 

FI. Last three segments of pleon in dorsal view, more magnified. 

First ajid second antonme.’' 

Mj!., »m*. 1, war, 2, anrp. 1, 2, 3. Mandible (pavt)jfii‘.st maxilla (palp incomplete), second 
maxilla, first, .second, and thlnl maxiilipeds. 

«r|?. 1, ?>rp. 4, pip. First and fourth peueopcMls (less magnified than the other 
details), a pleopod, and terminal joints of prp. 1 on higher scale. 

Prog. Zool. Soc.-— 1919,, No. ■.XXIV.- '24' 
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Plate 1Y, 


Tamds vlt;rstr((,szi, sp. n. 

Line sliowing Ruigtli of specimen figured below in two aspects, 
oc., rt.vS'.j ad. Eye; first and second untcnnm more liigldy magnified. 

Lit, yin,, m..vp. Upper lip, maiuUblej maxillipeds ; tbese, the end of prp. T* and ibe 
nrp. on higbor scale tliaii tbe otlier detuils. 
pn, 1, pn. 2, prp. 6. First and second gnatbopods and fiftb pera.! 0 |)od. 
pip., mp. Pleopod and nropod. 


Plate V. 

Muuna aiiia rcticuB (Pfcfter). 

'a..s\ c? . Line showing lengtli of male specimen, roughly sketched, incomplete. 

H.S., a.L, , Dorsal view of ieinale ; tirst antenna more biglily niagnided. 

PL ^ , oi\ Pleon of female biglily magnitied; ovum to tlio same scale. 
m. (5'j m. m.rp),, op, Mandililes of male and female; a nmxilliped ; opercular 
lainelbi of male; all more magnified than other details. 

<ni. 1, (J, (/n.l, ?, prp. 1, prp. 6. Second antenna; first ginithoiiod of a 

male (from separate specimen), first gnathopod of female, part of first 
peruKJpod, fifth periuopod; all to one scale of magnification. 
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il. Field-Notes on some Mammals in tlie Balir-el-Gcdjel, 
Soiitheni Sudan. Bv Major J. S'rKYENSOX Eaaulto'N, 
(J.M..Z.S. 

[IL'Coivtul October 18, 1919; Head November 18, 1919.] 

( With Chart.) 

It should be noted that niy intimate personal experience 
extends only to the area, hetiveen Bor and Sha.inbe, and from 
tliese points eastwards to «a distance of 80 miles, N. and N.E. of 
Sharnbe 60 miles, and west of the river a.bout 20 miles. It is 
only in this area that I luive been resident. As regards tlie 
region between Mongalla and Bor, I have spent only two months 
of the dry season there, and south of M’ongalhi I knoiv the 
conntiy only from occasional short visits. 

Thiano (IM7naIiscus tiemg Hengh). 

West bank. — Through the flat country from La, do northwards 
to Slnxmbe. 

East ba,nk. — From a little south of Bor northwards to the limit 
of the area considered. 

Found east of the Nile in much greater numbers than to the 
west. Country |)robal>]y more suitalfle. The great open plains 
in the Nuer, aiul in tlie west of the Dinka, country seem especially 
fitted to tlieir lia.bits. The type found west of the river is of 
much deeper coloration and contrasted markings than that occur- 
ring west of it, forming perhaps a diflerent local variety. 

During tlie. dry months Thiang may be seen on these plains in 
countless numbers. In the vicinity of water-pools herds of from, 
lOOO to 2000 are common, and two or tliree such herds may be in 
sight at one time. 

The habits of the Thiang appear more akin to those of the 
Blesbuck tluin to those of its other cousin tlie Tsessobe, which 
hitter is never found in droves and seldom far fi’om forest or 
sjivannah countiy. 

In the wet sea, son, howewer, the Thiang are driven from most of 
those great plains by the water, which covers tlie country during 
8ev(‘ral montlis of the year, a.nd at such times tlayy bi’eak up into 
sviiii 11 family-parties of fi'om half a dozen to a score of individuals, 
Sfunotliiug after tlie fashion of tlie Tsessobe, and tlien roam 
througli tlie bu sir* country or wherever there, is dry' ground, while 
large iriimbers doubtless migrate far to the east or south-east to 
'Pigher country. . . 

The calving season is regular, lastmg ;froniaibout;the''niKklle of , 
. February to about' the middle of ■March— ''that,., 'is' to say, it takes 
place just previous to the advent of the first rains, and in this 
■assimilates closely to'tbeIxabit'o£'the:'Tsessol>e.'' ■' 

While in la.rge herds in the open, Thiang are veiy wary and 
ivill seldom allow appxmch neai*er than 250 yards ; probably at 
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such a. distance cansidei-iug themselves safe from the lioiiSj \vhich 
follow tjhe great heials everywhere, a.s also from tlie natives who 
occasionally luint the fiilhgrowii amimahs. Iji tlie bush, a, mi when 
in sm ill pa.rties, on tlieotlier hauil, they appea r easier to approach 
than most ga.me. 

Tim species doubtless tends to l)e of larger size and to bear 
longer horns as it trends north: Vmt to divide it into two sub- 
ra.ces, with a. dividing-line about the latitude of Lado, is with- 
out iostide.ition. Although it is unusual to meet with Thiang 
south of Bor along the river, they of course exist on the grea.t 
inland plains, which are a continuation of those of the ISlhier and 
Dirdca, countries, and doubtless the Iierds make their seasonal 
migrations south-eastwards towards the Abyssinian and East 
African 1)ordei‘s, wlien the winter grazing-grounds become water- 
logged. 

During the dry season of 1918 -19 tlie Thiang, wliicli had 
migrated westwards in immense herds, were collected in thon- 
sands over the Duk and ‘‘ Toieh ” country between hits. 7° 15' 
and 7^45' in the north of Bor District (E. of Balir-el-Gebel). 
A. virulent form of dysentery liroke out among tliese great herds 
aJjout the middle of March 1919. This disease, winch in its 
syuiptoms a|>peared imlistingnishalile from the dysentery wduch 
affects human beings, was undoubtedly specific in nature and was 
spread liy the droppings of the sick animals fouling the grass. 
That tliis was the case w:vs ]:)roved by cattle grazing over the 
sajne ground becoming affected, while herds kept on clean ground 
remained healthy. The stomachs of dead animals were nsimlly 
crammed vuth food — the lungs, liver, and heart healthy, hut the 
ga,ll-l)la.dder unnaturally distended. Animals rapiilly lost con- 
dition, but tlie disease seemed too rapid in its effects to give time 
for more tha.n a staring coat and a generally pinclied apipearance. 
Animals turned away from the herd usually songlit the shelter 
of hi tree or long grass, stood for a few liours, then lay down, and 
presently died, . 

The disease w'as first noticed in the lierds grazing in the swampy 
hind bordering tlie river, wliich liad been underwater for two 
yea/rS' a,nd waS' covered w^itli long rich., thick griiss, but it quickly 
spi’ea,d to the otber lierds whicli were grazing on the sliort sweet 
grass of tlie Tliilv tu:)untiw 31) miles inland, and affected them to 
iin extent (piite as great as the others. I did not liappeu to see 
tlie ixnnains of any animals except Thiang whicli had dieil; 
altliougli there." were large numbers' of Roan, Giraffe, ..Gazelle, 
Reeilbiud^, Oiibis, and a fe'w Wafcerbuck and Zebra in the same 
country. I calculate that perhaps rather more tlian 10 and less 
than 15 per cent, of the total Thiang died in about a niouth, 
■With, the "advent of . the mins Tlie 'big herds' broke up, 'and "tlie 
ilry germs of disease could no longer be distributed by the wind, 
wbicli ])ro!>ably accounted for the cessation of the sickness. 

1 believe that the disease, wdiich I do not consider to have hecn 
rinderjiest, although it chxsely resembled th^^^^ iu some of its 
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.symptoms, M'as originally brought to tlie river by herds migrating 
from far inland, proba.bly from tiie Abyssinia;n ixjiindf'iry. ; 1 feel 
the more confident of thi.s becaii.se native.s .stated timt it often 
marie its appearance in yeans of extreme dronglit, and that .some- 
times all species of game, including elephants, died from it. 

Hartebeest (Lelwel) {Fruhalis lehvel). 

West bank.-— To about b^ISrortb (rongldy tlie latitude of Tom be). 

East bank.— Extends about as far nortli jvs Bor, ami this i.s 
about its limit northwards. It i.s never met witii in either tlie 
Laii jSTiier or the Twi Dinka countries (iST. and N.E. of Bor), its 
nortlieni limit is therefore pi*aetically identical on both tlie west 
and the east Iiank, and it slightl}^ overlaps tlie .southern limit of 
the Thiang along tlie river on liotli bank.s, more so on tlie west 
than on tlie ejist. 


Nile Lechwe. IVIrs. dray’s Waleibiick {Kolnfs maria). 

The most southerly limit of tints species undoubtedly is aliovit 
halfway between Tombe and Mongalla at alioiit 5° 30' N., where 
in the dry .season there is always a herd on an island. 

North of this point they may be en corn itered in suitable 
localities on both banks of the river. xA little south of tlie Balir- 
el-Earaf and east of the Bahr-el-Gebel they exist in the Jonglei 
swamps, where I have seen them. They are, however, more 
numerous on the we.st bank, not coiitinnously, but in isolated 
herds considerable distances apart. An extraordinarily tame herd, 
which can never have had any experience of firearms, exists a,t one 
point. The Dink as hunt the young ones with dogs, but if a man 
is alone, unaccompanied by a dog, and strolling along very slowly, 
the axiiimrls after a time will disregard his presence and may lie 
appiTiached vvithin 50 yards in the open. /J-’his herd consists of 
about 120 fiill-grown animals, of wliicli a dozen or .so are dark- 
coloured' males. ' 

The part of the country in which this herd i.s found i.s a big 
''reed-swamp .bordering tlie river, opening out into a great, flat, 
treeless plain, which is cut -up- into sections by a, nrmdier of 
swampy streams ave,raging 20 feet; wide l.iy 3 .feet' deep. Of 
coin^se, during the wains this is all inundated. If the herd finds 
'''itself, separated from amnari by one of tb'e,se S'wa.,mpy .streains it 
V seems. to consider. itself perfectly safe.' " .Wlien. rdiased l>y natives 
thevani.mahs 'uia'ke at 'Once 'for the. nearest of the-se cdiaiinels,, arid., 
dashing acro.s.s, lialt ,'on tire otb.er''side. . . 'Should the natives follow, 
^theo,perfD.rniaiK‘'e Js repeat^^^ 'to .the .next eliannel.. .Tlie- herd' 
spends most of its time on its, open grazing-gioimd, where it 
can be seen from a distance of several miles away’’, and appears 
only to use the river reed-swamp as a place of refuge. I think, 
however, that the females with younger calves speml their 
whole time therein, until the calves are able to run and swim 
welh Although the usual calving- time is seemingly tJanua,ry and 
February, I have never seen apy small calves with the herd.s, and 
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those cauglit by the natives o,re iisHally, tliey say, found in the 
swamp. Of course, tlie clogs soiiietiiues get a, lialf~g:rowii one in 
tlie open, ljut the natives say tliey never cateli a fiiil-gi'owii one, 

The hal:)its of these animals are almost exactly tliose of the 
Zambesi Leelnve, as is their general appearance, inetliod of holct- 
iug their lieacls wlien running, and the manner in winch the iieid 
splashes through shallow water. When the plain is water-logged, 
I have seen tlie whole herd standing in water halfway np to 
their hocks, just as I have seen the Lech we herds in the Ivwando 
swamps of the South and elsewhere. 

The young ones seem rather delicate and difficult to rear in 
captivity. 

I ha,ve never seen in this herd the old dark rams witliout tlie 
white withei’-patch spoken of by Col. Koosevelt. The younger 
rams ha.ve an indistinct patch, but the older tlie aiiimal the more 
defined tlie patcli, in my experience. There are abeiTant types in 
all species, or possibly in some localities there may be variety of 
type, but I do not tbink anyone else lias ever had so unique 
opportunities of studying a herd at close quarters as I have 
had, and in a large one, such as this, there cannot fail to be 
a.iiiinals of all ages ; besides ivliicdi I have been able to watcli each 
individual male sepai*ately, ami am sure none of tlieni display 
this peculiarity. 

Cob {Jiobus), 

Cob extend all the way aJong the west bank of the Balir-el- 
(4ebe] from south of Kejaf to lieyoud 81ia,ml>e in suita-lile localities. 
There is a, very gi'adual but well-marked variation in type from, 
the quite brown -eared specimens seen near Itejaf through tlie 
!)uff*eared types from lietween Mongalla and Tombe to tlie 
p.irfectly wliite-eared but rufons-bodied animals fouml opposite 
Bor. The latter agree witlrwha.t is known as Yaughan’s Gob in 
all charactej'isties ; but tliey shade off gradually southwards into 
the typical Uganda Cob found on the same side of the river. On 
the east ba tik of the Nile “ station ’’ is niitcli more irregular. 
Howevei’, IJganfla Cohs are fovtnd more or less sporadically from 
Mongalla nortliwards, but, vso far iis I know, the iiiterine<liate type 
is not found, and after a gap wherein iio Cobs occur, the typical 
Ivohus leucoti^s liegins to occur in the plains near Jonglei. 

The Ya tighan '’ Gobs opposite Bor were seen in open country 
iiear 'foi.*est,,wliere'a:herd of some sixty gra-zed witli several parties 
of Iteedbuck and Thiang. They had the Gob-like habit of 
mounting a,nt-heaps to scrutinize intruders. Tliis herd had never 
' l>een molested, and/ 1' found itwery tanie, and easy to approach so 
long as concealment was not attempted. ■' 

Probably the extreme permanent southern Jiniit of the true 
suit Jonglei '. on the east; bank of the Bahr-el-Gebel, lat.. 

45' N. ; iiepe they are tolerably numerous over an area of about 
20 square miles in a strip along tbe iiver. T spend the nights 
■ ar,id' moimings' (hiring the.' dry seaSO'n','.as'a'.rnl.'e., in the open plains. 
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iiila.iid from tdie forest .strip, wliere they graze omi eat tlie lolob 
fruit. About 1 p.m. they begin to saaiiiter bade to tlie forest 'near 
the river, wliere theystaairl in the .shade, and, haring about 4 p.m. 
drunk at one or other of tlie fore.st-pools, they graze al)oiit in 
f(>re.st until suirset, when they i*eturn to the o|)ea country 2 or 1 
miles away. 

Northwards from Jonglei no .more Ct)]> are met with soiitli of 
the Bahr-el-Zaraf, wliere, a.s is well known, tliey are very 
numerous. 

Tliere are no leitcoils on the western lia.nk of the river .south 
of Slianilie, lat. 7° 15', and no LTganda nor Yaughan’s Uob on tlie 
east bank nortli of, at mo.st, lat. 5° i5h Iduis, wliereas tlie 
Uganda Cob sliaded hy peinejitible gradients into the rufons 
wliite-eared animal found near Kenisa. on the we.st bank, tliero is 
no form intermediate between tbe true Whitroeared Ool> found 
o;i the east hard^:, and tlie true Uganda 0(.d) found veiy mucli 
farther south on the same bank. As regards liveeding-seasoii, I 
saw no young ai:iima,ls during tlie dry .season, and, from tlie size of 
tlie immature animals, am of the opinion tliey lamb almut May 
or perhap.s late April In the wet sea .son the Wliite-eared Ck>h 
disappear from Jonglei and migrate long distances to tbe east, 
probably following the course of the khors towards tlie Aby.ssinia,n 
foothills in common with other game. 

Zebra {Equus quagga). 

^ Two opportunities occurred— one in early Jidy and the otiier 
in late February— of i i isj lecting herds a,t very close quarters, No 
animals po.s.sessed what, by any stretch of iniagiiiatioii, eiiiild lie 
termed a, mane, though a small minority of both sexes had a veiy 
slight ridge of hair about an inch long and very tliin and ragged. 
This appeared about equally the case in young and in old animals— 
ill facty some of the colts and fillies looked like newly-hogged polo 
ponies. It seemed a matter of individual variation. On the 
other hand, a very young foal brought to me from another herd, 
whicli I did not see, had a long fully devehiped hog-ma.iie exactly 
like that seen among the .southern ty|)es of Zehrfi. This was 
from a place 20 raiie.s from where I saw tlie herd in February, 
and was in tlie month of April. ’ 

The herd whieh I saw in July was in iat. 6' 10', ami tliat in 
.February was in lat. '7°. 15k' 

I do not tliink the lack of mane can be rightlv attrilmted to 
seasonalism, for one of the herds was seen well on in tlie cool wet 
season and the other in the middle of the liot dry season. In any 
c*ase, I do not think there is so mucli as 4()** Falir. diffei'eiice 
between tlie hottest day and tlie coldest night here all the year 
through. y " 

Bhadow-stripes .seemed entirely a matter of individual variation. 
Some members of the herd, apparently without special reference 
to sex or age, had very strongly developed shadow-stripes on the 
quarters, while others showed absolutely no trace of them. Of 
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the two shill ions sliot, hotli over (> ^xars ohl, liad strongly 
iiiarked sluidow-stripes, while in tlie othei' any traces of such 
niarlvs were entirely lacking. I.lie nea-lydiorn foal had indica- 
tions of shadow-stripes on the quarters. 

All ineml)ei-s of lioth herds without exception laid white ears. 

Tlie extreme northern range of tlie Zebra, in Ilor District east 
of Bahr-e]”Gel)el is at 7° 30', ai.nl tlie small troops occasionally 
seen so far north in the height of the dry season may lie n^garded 
as stragglers. 

Reedbuok {liechmca). 

The type of Ileedbuck, formerh^ very common in the neigli- 
bourhood of Mongalla, was distinguished by the peculiarly wide 
spread of tlie horns. The rinder|)esb epidemic in ] 01 2 almost 
exterminated these animals. Nevertheless, the peculiarity of the 
brancliing does not seem to have been contiiied to iMongalla, nor 
does it seem to be typical of aiyy va.riety so much as of individual 
specialisation. I have seen several male Ileedbuelos as far noirtli 
as I)nk Fadiat, wdiich is nea.ily 3 degrees of latitude iiortli of 
Mongalla, possessing these same wide-spread liorus, Imt far the 
larger number of the males in the locality have the ortlinai;y type 
of horns well hooked forward at tlie tips, wliich one associates with 
Behai’ Reedhiick. 

These Reedbuck ai*e not only much smaller in size than, hut 
differ consideiYthly in their jia.bifcs fi'cni, the common Reedlmck of 
the south. Tiiey ai-e usually found grazing in parties witlr or 
near herds of other game in the open, whicli is foreign, to the 
custom of lUeotrciijiis anindim They also run with their necks 
outstretched, unlike tlie latter, wliich always carries tlie liead 
high. 

(:\a7MLL¥j {Gazella). ’ 

The local (.hizelie in Mongalla Province thoiigli smaller Iiave 
the same geiun\al a|>pearanee and display the same habits as tlie 
Th,oinson (la.zelle of East Africa.., ■. 

Tlie females bear weak malformed, decadent lioros, and both 
sexes continimlly wag tlieir Hack tails in the farniliar manner of 
the ‘‘'foiamy.'' The lierils and single rams act when appnna died 
Just as do the herds of the latter, and they scatter about wlien 
grazing among tlie crowds of Thiaiig, which liere take tlie place 
of Kongonl Hartebeest. ' 

The external markings do not vary more from tliose of tJmnsom 
than one would expect from a local variety, while tlie bufly Imnd 
wliicli is " spoken of by Roosevelt/, .as. existing bet.wee.n /th.e black 
side-stripe and the white underpart is, I thiiik, purely an iiidi- 
vidnal eccentricity, and far 'from being', universally present. . 

, To.wards the' 'middle of very 'di*y" seasons these Gazelle migrate 
.noi'th'w.ar.ds find spread 'alon'g what is.'.k.nown'aS't.lie.l)uk country — 
wli.ere 'there is alwa.ys .'S’vveek grass and; 'Water— .as", £ar..'.'as hit. 7'^ 30'^ 
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but no fiirtlier. Witli tlie fiivst rains tlie 3 Mlisap})ear to tlie soiitb, 
and tlioiigli n. few may be found lingering well on inio the 
summer iii the low country east of IMongalla, (lat. 4 ' 30'), 1 am 
of the opinion tliat tlie great majority inigi*a,te verj/ long disla/iice.^ 
toioards ike higher and drier coa.ntri/ h/hig in the e^drerae S.E, 
of ike Sudan neeer the East African border, and tliat somewliere 
among these plateaux He their summer quarters. Here they 
come not very far from the northern range of tlie true thorn serni, 
and are not separated from this animal by any natural Iioriiidary 
so formidable as that formed by the Sobat River and its swamps, 
which cut the species off from G* ruffrons in the north. 'More- 
over, the IVEongalla Gazelle never ranges wdtliin 1,00 miles of tlie 
Bobat River, the intermediate country being, in fact, unsuited to 
the habits of Gazelles to a considerable degree. Proh-alily tlie form 
is almost exactly intermediate lietween Stomsoui and rujifrons, 
with tendencies towards the former. 

It is not found west of the Bahr-el-Gebel. 

White Rhinoceros siniiisf 

This animal exists all along the west bank of the Nile in the dry 
season, but is always veiy rare in the area under eonsi deration. 
The natives say they, drink at the river at nighfc, and retire great 
distances into the forest during the day. 

The above notes, which only deal with quite a small area of 
country (approximately 200 miles by 150) and have no preten- 
sions to discuss tlie distribution of the animals mentioned outside 
thereof, tend to show how peeuliarly patchy even within tlie same 
small area the distribution of any given species tends to lie, and 
is an example on a small scale of wliat we often find and with SkS 
little apparent reason througliGut the whole eontivient of Africa. 



ON A NEW SNAKE FRO^f THE TliANSVAAL. 




22. Descriptions of a new 8nake iVoiii the TransvaaJ, together 
with, ;i new .Diagnosis and .Key of the (te,Miis JlVer,)- 
(uilaiiiu,^, and of some Batraehia froin Madagascar, i^y 
Hon. Paul A. Methuen, F.Z.8. 

I^Iieceived Orfcober 0, 1019 ; Head Novenilior L 1019,] 

(Text-lignre 1.) 

Genus Xenocalamus Gthr. 

daiie discovery of a new form of Xenocalmivm, (iescribed below, 
and the exaniination of the skull of Ah fneolor Gthr. and of 
X, tran.sraaleiisisj sp. n., (^alls for a, revision of the chaiacters 
of tins genus, for whicli I propose tlie following diagnosis : — 

Maxillary short, with 4 or o solid teeth of moderate size 
gradually increasing in lengtli posteriorly, followed, after a short 
intei’Space, by a pair of somewhat eidarged grooved fangs situated 
below tlie posterior half of the eye ; palatines toothless or l;)eariDg 
a few sniali teetli ; lowei* jaw with 7 to 9 ratlier small teetli on 
each side, those in the middle of the row the larg€\st- Postfrontal 
bone fused witdi parietal. (inia.(hvite sbowiiig teinlency to enlarge- 
ment and to liaving direct attachment to the skidl, at tlie expense 
of tlie sqna.mosal wliicb may ])e very inrah reduced. Basioccipitals 
reniforiu in jirofile. Posterior veitebra> without lucnia,! processCvS. 

Hear] small and eloiigate, not distinct from neck; snout naucli 
depi’essed, very prominent; rostral large, witli obtuse horizontal 
edge, fiat or excavate below ; eye minute, with round pupil ; 
nostril lietween a large posterior and a. smal] antei'ior scale, Or in 
f;i single sliield wliich may show incipient signs of sirnila.r division. 
A large pirwociilar ; no loreal ; no pra>f rontals (fused with frontal) ; 
no anterior teinporal. 

Body cylindrical ; tail short; scales smooth without pits, in 17 
or 21 rows; ventauls xamnd ed ; subcTuidaJs in 2 rows. 

Troj)ieal Africa, as hu* south as the Transvaal. 

Sf/nopsis of the S'peews, of 

I. lUilutiiic witlioiit teetli ; rostral flat belovv. 

A. Scales in 17 rows j nasal diviMeil : 0 upper labials, tlunl mid fourtli eideriiig 

tlie e^\-e, 

1. A iiarrow siuiniocuhir ; veiitrals 218, subciualnls 

21 to dO ; ■ 'Ar. hi color G tlir.^ 

2. No supraocular ; ventrals 229 to 289; sub- 

caudals 31 to 3(5 AL Pet., 

B. Scales ill 21 rows ; nasal enth’c*; 5 upper lalnals, 

second and third entering’ the eye ; A'cntrals 237, 

' subcandals 27; Si. mlelielU Mull. 


* Tlie Transvanl Musemn has an adult fennde specimen of -T. hicalor (T\ M. Cat. 
liept., No. llol b with e^Tlctly the same ninnher of veiitral^ and snhcaudals as the 
type; thi.^ sjjceinien is, how^'ever, remarkable in that the; third and fourth upper 
labials are fused intci one large scide whidudone enters tbe eye : in colour it is slate- 
blue above, head and neck lighter ; from Kechtiiit, Waterlierg I)istriet, Transvaal 
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II . l^ilaiino iK'aviiig’ 3 or A sunill tootli ; rostral excavato 
below; nasal entire with ineipient .signs of divi- 
sion ; n upper lalnals, se<*oiKl and tliird entering 

eye; seale.sin 17 rows; ventra]sl05,.snb(‘andals:U. X. h'tuiitrtfiilcusff;, sp. n. 

XeNOCALAMUS TEANS\"AAEEN8j:S, sp. U. 

Description .: — Maxillniy bone sliort, witli 4 solid teetb of iiiodco 
ra,te size^tlie posterioi* ones the and followed aftev a short 

interspace by a pair of enlarged grooved fangs situated below tlie 
posterior corner of the orbit. Fa, la, tine bearing 3 or 4 .small teetlo 
Lower jaw witli aliont 9 rather small teeth on ea.ch side, those in 
the middle of the row the ]a,rgest. Qna.drate I'lrge, atta.ched 
directly to the skull in its anterior half ; sijuaniosal very innch 
reduced, that jmrt whicli is visible lieing oidy two-tliirds tbe 
lengtli of the quadra, te {vide textdig. 1 


Text-figure 1. 



(k) Xenocahimtts hicoI(n\ X. tran^nkfrlensw. 

Head as broad as neck; snout depressed, prominent bnt not as 
much so as in X. /ncoZor ; rostral large, rather acutely rounded, 
with rounded liorizontal edge, exca.vate below, in contact witli tlie 
iiasak Xostril pierced in a. single scute whieli {daits on tbe 
rostral (tlie (livisicni of tlie rastral shield into a very small and a 
large scale as in' X suggested by incipient sutures; in 

,X hlcolor tlm sutures are'distiiict). ' Internasals large, forming a 
niedian sriture, separated from the first upper labial by the 
■rostral. ;: The large pneoeular forms a suture with the rosir’al mud 
tbe.qinternasaT, in ■ front. ■Supraocular' and . ;postoenlar scales 
miimte. Frontal very large, ronmled in front, more or less lieart- 
shaped, a little morethan lialf as long as thedistanc(‘ from l.he tip 
of the rostral to the posterior limit of the frontal (aelnal measure- 
ments being r>‘2 mm. : 9*4 inim). Parietals elongate, forming a. 
long suture, not quite so long as the frontal. Five upper labials ; 
the first and fifth very small, the fourth enormous, the second 
andt}iir<l entering the eye ; the third forms a sliort suture with 
the postocniar, >Six lower labials, third very large, first and 

. die qnatlrate fliflfcrs soituiwliat, in sbape and is not as biriyo as 

in A. fransraat ensis ; further, tlie visible part of tho wpnunosal is soon as a oJirved 
liorn-shapotl process extending a considerable distance across tbo suiiratoniiwrai 
region {vhte text-bg. 1). ' 
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second very siiuill ; tlie first pair of lowei* labials forms a meilian 
sutnrfy A., single {)air of ratber small cldn-sliields, Arliicli forin, 
sutures with the first, second, and third lower lal)ials, 

Ventral scales 195, rounded; junvl divided; 31 pairs of 
sobcjuidals. 

lio ly cylindrical, sliglitly depressed. 

I:>h,ie-])lack aljove, below white witli dark brown transverse 
markings on tlie ventral scales; throat, lower jaw, and upper iip 
nearly entirely white, 

d'otal lengtli 414 mm., of which the tail nieasiires 44 mm. 

A ]>urrowiiig snake found in sa.ndy soil, north of the Zoutpans- 
bergen, Nortliem Tra,nsvaal, near the Ingelel lliver, witliiii 25 
miles of the Limpopo : collected by Messrs. Xoome and Robeids, 
in SeptemV)er, 1913: it was observed to be sluggisli in its 
movements. 

IVpe in tlie Transvfml Museum, Oat. llept. ISTo. 1689. 
BATRAOHIA. 

In 1913 Mr. Hewitt and I piiWislied an account of a collection 
of Batirachia made in Madagascar (2) : I inave since been able to 
compare nmny of tlie specimens referred to in tliis paper Avith 
material in European Museums, and especially witli tiuit in the 
Britisli Museum. I ha/ve also been able to profit by the criticisms 
of ]\Ir. 0. A, Boulenger on several .specimens I submitted to him. 
I gladly awiil myself of this opportunity for thanking lum for his 
advice on many occasions, a, ml among other things for suggesting 
the names of tlie two new genera described below, and for 
pointing out their afiinities to the gouus 

GEPnyiioMANm, gen. nov. 

Vomerine teeth |)resent ; digits with supernumerary plialanx ; 
terminal phalanges dilated at end, the dilatation with shallow 
notch distally, reniform ; loAver surface of digits witli ring-shaped 
groove ; outer metata.rsals united; style of sternum and onio- 
stermini long, slender, and bony; i»npii horizontol ; tongue Aveli 
ileveloped, biifhibehind. 

GErHYilOMAXTIS BOULENGEttl, sp. n. ■, 

“Ilead longer than broad ; snout subacuminate ; 
nostril a little nearer tip of nostril than eye ; loreal region deeply 
concave ; cantlius rostralis curved ; diametei’ id* eye very nearly 
equals the distance from eye to tip of snout. Interorbital space 
equals breadth of upper eyelid. Tympaiumi distinct, 4 the dia- 
meter of eye. Fold over tympanum swollen anteriorly ami 
posteriorly. Vomerine teetli as in Ifiwitklactf/Ius grannlai-us. 
Fingers moderate, first a little shorter than second, considerahly 
shorter than fouidh, their tip.s expanded into discs which are 
large on the tliird and fourth fingers, being about double the 
breadth of the peiiultinmle Joint ; sitbarticular tul^ercles of digits 
ami nietacarpns proniinant. Toes moderate, 4 webbed, tludr tips 
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expanded, into discs of niodeiute size, not quite as lar<.‘‘e as tliose 
on third and fourth lingers ; a sliced y)ear-shjv.pei1 inner niet,.M- 
tarsa.l tiilxwele, l)urely 2 length of first toi? ; a smaJ,i outx-vi* 
nietfitarsal tubercle, 

Tlie tibio-tarsal joint of the ad pressed leg :rea,(.,‘hes a point 
between tlie eye and tlie nostril. .Heels strongly ov(M‘la|>|')ing. 
Leiigtli of tibia i tlie distanee from snout to vent, about o.) times 
as long as l:)roa:d. 

Upper surfaces of liead, body, and limits veiy gi'anular wdtb 
lunnerous wa.rt.s and elongated tubercles, wlucli <au tlie head am! 
back form an irregular pattern, -Belly, sides, and inner parts of 
thiglis granular, 

ria.liit like tbe J/o section of the genus Manll- 

dactyhis ( 1 ). 

C.dour : Abc)^’e dark bluish-lirowni with irregular lighter mark- 
ings more in evidence on tlie beml t]ia.n elscnvberc; upper lip, 
ioreal region, throat, and chest mottled with dirty wliite and da,rk 
iirown ; an ii*regiilar median dirty white line on tliroat and cliest. 
Upper surfaces of limbs same colour as back, the liglitm* l>ro\vn 
colour of the inner parts being carried across the upper siirfaces 
as thin irregiilar transverse bars. 

Length from snout to vent 27*r)() mm. ; length of outstretched 
hind limb from vent to tip of fourth toe 44 mm. 

Sisse of eggs in oviduct 2 '7 5 mm. in diameter. 

Type a female, T. M. Gat. Kept. No. 1013, a.nd cotype No. 1012, 
in the T raws vaal Museum ; origin, Folohy, East Madagascar, 1911 . 

In 1913 Mr. John. Hewitt a.nd I placed these two speci- 
mens— for la.ek of comparative materia.l— tewo in the geinis 

w’hich this new form is most neiirly 

related (2)* 

Trac'HVMANtis, gem nov. 

• , Emnimmitis \ II, horridu Bttgr.' Zool. ' Anz. 1880,, p., ,282'; 
Abhaiid. iL Senck.'GeselL,J3. xii. p. 492, lAf.dii.'fig, 14,,'188l. ' ' 
Arthroleptis:', A. horrklm Bonleng. Oat." Bat., p* 118. 
y\yMimxyphryne M’ethn. <fe',I:Iwtt. (2) .p, 55, preoccupied,. 

/ 'The only 'character I Inwe to add ,to,. our original diagnosis 
.'.V'co'nGerns tiie discs of the 'digi'ts,aia;in, Ge^ky- 

: .rmnantk tlie "lower surface of '.th'e'' digits has .the (diiiracteristii*. 
ring-shaped groove. This character in ManGdactylv-B was pointed 
out by Mr. JUiilenger (1) when he made the genus AylypUn 
dactylus for Ifantidaciylus inadayascmlensis, 1 mnsi, also corro<*t 
what was our impression at the time, that Traclfyimniis was 
related to Rhacopliorus ; Gephyro mantis ^ which is very closely 
related to Alantidactykis and may even be a comparatively naumt 
offshoot from a Jf. gmmdatusAike form, leads naturally to 
Tmehymantis ; the relationship can be shown thus : 

Mantidactylus : vometine teeth ; outer metatarsals separated. 
GephjromanUs : Tomerine teeth ; outer metatarsals united, 
Trachjmcmiw^ iiio vomerine teeth ; outer metatarsals uniteih 
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III 1913 (2) we pointed out that we strongly suspected Jxmm 
lahrosa to be the only truly endemic Itauiid in j\liidngrisc)ir Avliicli 
was not supplied witii the supernmnerary pliuJaiix to the digits ; 
a,iid that Bhttger’s ‘‘ (Ilemimanlis) horridm ” belonged 
to the same genus a.s our Traoh^ mantis {Mlcrophryiie) mala- 
(jamad In 1914 I had an opportunity of examining Eottger's 
type iit Pra.nkfoit with Dr. Steriifeld : we were both of opinion 
tliat Arthroleptis horrid as should be refeia*ed to oiir genus, and 
that tlie two species horrkla and malagasia wei^e very closely 
allied. Tins full}' confirmed our jiresumption as to Madagascar 
lianids 

Besides tlie differences cited in the tivo original descriptions, 
the following distinctions were noticed : in T. malagasia the snout 
is sliglitly longer as compared with the diameter of the eye and 
more pointed than in T. hori'ida^ in tlie latter species the discs 
of the digits are larger tlian in T. malagasia. The tyinpainim in 
2\ horrida is more visible and a shade larger tliau in the other 
species. The femurs in 2\ horrida are glandular, but Lack the 
huge glands of 1\ malagasia which we suggested might be an 
abnormal development. In Ebttger’s species the grarniles on the 
ventral surface end in a sliarp point ; tliey might almost be 
described as small pointed tuf)ercles : in our .species they are 
replaced l)}^ swollen gra, miles of larger size. 

MaNTIDACTYLUS ARGEN^rEUS, S]). 11, 

This species fails into the group with large discs to tlie fingers, 
a nd with granular belly ( 1 ) : nearest ally seems to be 1/. granu- 
latiis : tlie upper surfaces have however no asperities. 

Description , — Head Hat and depressed, longer than broad ; 
snout suliacuminate, practically pointed, strongly projecting 
beyond tlie mouth ; nostril considerably nearer tip of snout than 
eye ; distance from eye to nostril i diameter of eye. Tympanum 
distinct, | diameter of eye. Interorbital space a fraction greater 
than lireadth of upper eyelid, ecjiial to diameter of tympanum. 
Loreal region concave; canthus ro,straiis lightly curved; fold 
over tympanum feebly developed. Exposed part of vomers 
bearing the teeth' not so prominent as Hu . /grmiulatiis^\wiJAi 
large median .space between them. Fingers well developed, their 
tips <‘xpan<led into di.scs about, oiv a fraction more than, double 
the ]>r(.‘a,dt]i of the penultimate joint ; on the first finger, which 
is inuch .shorter than the second, the disc is smaller tlian tins. 
Toes luoderate,' their, tips expanded' into discs, which ■ are muoii 
smaller than those of the hand, being barely | their diameter. 
Toes I webbed. Inner metatarsal tubercle . rather s.m,all, '.'not, 
''pro,minent. , 

Tlbio-tarsal joiiit of ad pressed leg reaolies the nostril or just 
short of it. Heels strongly ovexlapping. Distance from snont to 
vent'' If' times as'lohg as tibia, 'which is 'fi .times 'iiS long as broad. 

TO6aho(3). ■' 
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Dorsal surfaces witboiit a,sperities, but with \'ery _tiue retleii- 
latioiis : some g*l<'i.u(iiilj,vr gra.uulatioMS iu. coceygoiil regirau 
sides, inside of thighs, a,ud roiiml vent, graiiuhir. 

GoloiU’ ; 'bi‘o\vuish-inu pit! or vimrus IhaditMl udt:h diri,y 

white; !im}»s same colour with liglit ma.rrovv trjULSVer,s<! I>ar.s. 
Sides iimrbled with l)rown a.ml silver; tympanuui dijdy white 
ikcked witli silver; lower half of eye, loreal region, snout juiil 
li|:)S, rlii-ty wldte ; throat and chest silver wlrittg yellower ou clsest, 
l.)et;omiug dirty white ou belly and thighs. 

Length from snout to vent 32 mm, ; length of leg from v'out 
to tij) of ftturth toe 52 mm. 

fSize of egg in o^^itUlct 2-5 mm. in diameter. 

Type a feimde, T. M. Cat. Itept. l^o. 1009 ; cotype a. juvenile 
specimen, toes welthed, tyui[>amim “ dia.moter of t'ye, ti bio- 
tarsal joint of adpressed h‘g reacliing tij) of snout. No. 1035; 
both in' t he Transvaal IVl nseuin : origin, Folohy, East Madagascar, 
1211, 

PeETHOBONTOIIYLA TUBEHXEERA, Sp. n.' 

P,,noimticta (Itlir., Mthn. dr. Hwtt. (2) p. (>b. 

XTncler the name P, notosticta^ Mr. lievvitt and 1 provisionally 
identilied seven examples of this genus, indicating at tiie same time 
tliat onr specimens were by no nieans typical (X c,), I liave since 
compare«l our.s with the examples of this genus in the llritish 
.Miisenm. and find, that our specimens represent a new form. 'Its 
ilistingnisliing cliara.eters avre as follows n— Hear! iiat and de- 
pressed; loreal region very oblicpie; nocantlvus rosti'idis; u I'ounded 
or inore or le.ss |.)oiuted snout projecting only slightl)' l)e\'ond the 
luoiith : discs of aligits larger than in any other known species of 
the genus ; on each side iu tlie sacral ix'gion a, small prominent 
tubercle, iu tiie natural arrangement of the geiuis, F. 
appears to he intermediate hetweeir the new species and 
\P, noiosiieta. ■ ' 

DescriptioiK- • H,cad:.'| as .long ■ a,.s -.broad, Hat and ' de|->ressed ; 
suoiit rounded or more or less poiiite(l, exten(ling only slightly 
beyond tlu! mout h ; loreal region very o]>li( j ne ; no ca n thus 
rostralis ; i nterorl a tal region twice the lireadtli of the upper 
eyelid ; tympanum distincdi, .] or neatly etpia^^ to the. dianieUu“of 
eye. Tongue typieal for the genus, Yoinennpalaiin*^ t.eei.h iu a 
long chevron-shaped transverse series, inteiTupted in the middle, 
and extending just beyond the ciioame, Fingers moderate, dilatefl 
into large triangular discs, that on the third lingcm ])eing ;; the 
diameter of the eye ; first finger ctmsiderahly .shorter fLan 
second, with only slightly expanded disc; liamrwith flat inner 
ami outer metaea,i*pal tubercles coalescing media.idy. Toes rai her 
short, expanded into triangular discs, that on the fourth too heing 
about tiie diameter of tlie eye, ti)a.t on the fiftii toe small. Toes 
free^h A. fiat elongated inner' rnetatarsfd tubercle, rather poorly 
developed. 

In 19l:X {Le.)\ve Hta,tcd that ihi^ toes Imd tnice.of at the Imsi*. 

wrongly uiterpretod the hd^umeut which is a«mdly laestMit iu u more or less 
developed fovtti at the has^e of tges iu many ftogn as a rudiuu‘utary wehhiup;. 
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I'ibio-tai'sal joint of adpi'essed leg reiiclies as far as tlie eye, 

ITppei’ parts smootli witli a proininent little tiiljercle on eaeli 
side overlying the expanded ends of the diapopliyses of the 
saeral \a^rte])ia,\ Posterior pai'ts of bellj, sides, and of thighs 
near tlie vent, granida.te. 

Colour : (Irouud-eolour dirty white ; dorsal sui'face blotched or 
spotted witli dull magenta, darkest on head and snout; the 
tiiliercle on sacral region surrounded by dark horseslioe-sliaped 
Idotch ; a dai'ls: line from eye, througli tyinpanuin, along side 
nearly to a [loint reached by tibio-femoral joint of adpressed leg. 

Lengtli from vent to snout 30 min. 

Types in the Transvaal Museum, Oat. Rept. Nos. 1265 to 1271 ; 
No. 1269 presented to the Britisli Mnseuin. Origin, Ambato- 
lia.ranana, forest of Central East Madagascar, 1911. 

Tlie teriuinal phalanx is Y-sha.ped ; in P. notosticta it is broadly 
Y-sliaped ; and in P. intjulaalis it is «also Y-shaped. 8o I think, 
in the diagnosis of the genus, this bone should be described as 
Y'shaped or broadly Y-sliaped, mthei* tlia.n as T-shaped as in the 
Brit. Cat. The internal structure of this species was 

examined ; it is typical for the genus. 
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23* Oh the 'ViiiTutioii in tlic Number of Dorsal Scale-rows 
ill our British Snakes. By Miss Joan B. Procter, 
RZ.S. 

[Keceiveil August IXj 1019 : Read Noveiu])ei‘ 4, 1919.] 

(Text-figures 1-3.) 

In a Mtlualile pamper Dr, Butliveu lias drawn a,tteutioii to 
certain points iu tlie lepiclosis of the Oarter-snakes or Noi'tli 
American Tropidrjuotus of the group Tltwnmopliis^ and lias for- 
mulated a series of laws regarding tlie loss of ceidain rows of 
dorsal scales, winch throw much light on phylogenetic questions. 
The principal of these are as follows : — 

“ Thid the decrease in the nmiiher of scale-roivs posteriorly is 
brought about iu. all of the forms of garter-snakes by the loss of 
cerUiin definite roios. 

“ That the order in ‘which these rows are lost posteriorly in the 
diJTerent forms is the same as in the form haring the maximnm 
■nwinher of roivs for the genus. 

The indhnduak geograph w racial variations in the number 

of dorsal scalc'-rows in the garter-snakes is brought about by the 
shortening and loss of the smne scale- 7'ovjs as are oiuiinarily drop 2 ‘^^d> 
posteriorly in conforrnUy 'icith the tagwr of the hod y^ and there is 
evidence that th is decrease is due to a dwarfing of the hodyT 

A short time ago Air. Boulenger, who guides and encourages 
me in my work, gave me a copy of this most interesting pa, per, 
and suggested tliat i should hnd liow’ far these laws apply to other 
snakes. I have tlierefore made a carefid study of our three 
British sirdces, as representing widely differing types subjected to 
tlie same clima.te. c ' 

In all I liave found that there is this abridgment of certain 
longitudinal I'ows of dorsal .scales, and that in each of these species 
the inanner iu which this takes place is liigldy cliaracteristic. 

On examining any snake with abridged series of scales, one at 
first concludes that these have been formed by the regression of 
rows w'iiich were complete iu the primitive state. Ail the implicated 
species, however, are not being subjected to dw^arfing influences, 
as is evidently tlie case with the (farter- snakes, and in some 
groups, notalily the yiper.s, evolution seems to tend towards 
enlargement and increased nuiiiber of scales. To deteiinine the 
manner in which any given abridgment 1ms been arrived at, it is 
necessary to consider the scale-formula of the primitive form of the 
genus, and, in some cases, to make compaiispns witli individuals 
having the next highest and next lowest formula. 

i. TropidonoPus . nalrix has 21 .scale-rows upon what may be 
called the neck, tlie reduction to 19, brought about hy the termi- 

Vnritttious aiwlCIewcticj Kelationsbips of tlie Garter-snakos.” Hull. 61, Smith- 
t^oinsiii last. ILS. 'Natioiial 
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nation of tke lOtli series, usustlly takes place ai^ akoiii^ the level ol* 

the ()th ventral ])la,tB -a. range l)oa,ring rehitiou i,o the scaling at 

tlie Ivaek of the heiol, rather tha.n that of liiio bohy. Since the 
primitive number of series foi' tlui body is proha, hly ! h it is 
tliis jmir of series which would dexelop in s{)ecies having’ '21. 
Exclusive of this, the scale-formula, is Ib-I?. The reduction to 
17 is brought about by the dropping out of the I. Vth series in 
accordance with the laws of sequence f«)rmulated Ivy Dr. Ilutliven 
for tlie Ga,rter- snakes ; which is exactly vvha.t one would ex|>eet,, as 
these snakes also belong to tlie genus ^^rojndotioiHv in the w'ide 


19-17. 

The a, bridged series respoiisi))le for tlie d»*oj) from 19 to 17 rows 
are iniqiiestionabl}" in course of rethicbion. ddie tierminadvion of 
the I Vth series (see text-iig. 1) otamrs a,t a, point 3/5ths down the 
length of the l>ody, or sometimes 5/9ths. Or-cjisionaJly this seritvs 


Text-figure 1 . 



TiHipldfmotiis mtrh\, Literal view, to show mnninntioii of serioH I\h, 

Jths down tko body. 

fuses witli tlie Vth, this point being ma,rked liy a, large sca.le 
bearing two convei’ging keels. Tlie exact raJige of x a.riation where 
the IVtli series uia,y lie dropped, is *55 to /GO of the length of the 
body t, vvlnch slmws fhnt there is very little indiviilua.l vjuahiticai, 
and proves tliat thtcscutelkitiou of the (Irassssnahe is in a, staVile 
condition. 

2. CornneUu amiri(m.i.---On tlie neck tlns^slud^e hi:isd2l, ,ro\vs of 
scales, the reduction to 19 nsiially taking |>lH,ce a.t about tli© level 
of the 8tb ventral by the termination of series V. or its fusion 
withIV. /''V- 

The primitive iuind>er of scale-rows for tliis genus is 19. 
Series V., therefore, which is only present on the neck of 
C\ austrlaca, bacomes progressively developed in spcciivs Imviiig 
21, or more, rows of scales. 

The cmuplete scale-formula for G. anslriam exclusive of the 
neck is 19— 1/ -la, these two pairs of abridged sca,le-ro\vs being 
formed by reduction. 

111 vi^nv uf tlie bict that it is (lie uiiBt fmiaout inuuber in ihn genus, us well as 
ill ColuUuds geiienilly, iri'ewpectiv© of tko afUaitietJ of the species. 

t “ Body iu this paper *5igntfiea the head and trunk exclusive of the tail. 
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1.3 le di*o|) from 19 to 17 rows tolces place hy t.be fusion of 
series wit!) HI. (see text-fig. 2) or oeeiusionnlly wit-li Y. (tlie 
X'Mtlis of tlie original 21). Tlie final loss of tliis row usually takes 
place a,fc a I'loint 3/r>tlLs down the liody. although tlie complete 
range of variation is from *55 to *75. 


Text-iigure 2. 


i+i 


CbvofH^Ua anstriaea, lateral view, to show fusion of series IV. and III., 

|ths down the body* 

The fusion of series lY. with III. (or Y.) is in active progress, 
foi‘ one finds (a) individuals on w^hich the reduction from 19 to 
17 i‘ows takes place at a definite point on tlie tliird quarter of 
the body, anterior to wliich the niimlier is invariably 19, and 
(b) individuals on whicli series IV. fuses, or tends to fuse, inter- 
ruptedly wdth III. on the entire anterior half of the body, and 
continues in tins way until tiiat point is readied, on tlie tliird 
quarter of tlie liody, where the loss is final, lletween these two 
extremes every intermediate form may be found, tlie degree even 
varying on the two sides of the body. This instability shows a 
tendency for this loss to becMime complete. 

17 15. ' , '' ' ' 

The reduction from 17 to 15 rows takes place liy the suppression 
of series III. or its fusion witli lY, (the YIth of the original 21), 
the final loss lieing atnr point on the posterior quarter of the body, 
but subject within this limit to considerable variation, wdiicdi 
suggests tliat this red luh ion is comparatively recent, aiid still in 
active progress. " 

3, Tipeni herm.’~-T.he- appareiitly most primitive form among 
living Vipers,. 'F./^/rsen 71, also has 19 rows^mf .scales, and there-- ■' 
fore Ik herns ^ with scale foiariiite viuying from 19---17— 16 to 

23--2F-19«17 If), must hav.e four of. its abridged .series'in course, 

of prcxl action, and three ill coxirse of red iictioin 

•I Y3--2i:„ 

In the average individual there are 23 rows of scales imme- 

Altliougli in mimy cases the fusion is completed in swch a maiuiorys to rnalie it 
iinpOHsihl(! to say which is the supernumerary wiw, I judge it to he lY, as ni sonie 
cases the final scales of this rowMire rudimeiitaiy, and a the occasional union with 
the ^hk insUM of the Illrd points to this conclusion. 
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(iia.tely beiiind the Iiead, the drop to 21 rows talciHg j;>lace hy tlie 
termination of series V. at about the' level of tiie lotli ventral. 
This series is in course of development, a.ud in several specimens 
it crops up on the middle third of the body to a <legree varying 
from a single scale to a complete row, whieli, thougli it commences 
by cropping up in aii intermittent manner on tins region of the 
body of some individuals, develops and progresses l)oth foinvards 
and backwards in others, and in one specimen unites u’itli its 
originated portion on tlie neck giving tliis snake 23 nninterrupted 
rows for more than half its length. This progressive development 
of series Y., wbicb in V, her?fs does not ever continue heyond the 
anterior two-tliirds of the body, evidently continues in s|>ecies 
having 25 or more scale- rows. 

21-19. 

The second pair of series in course of development is the lYth. 
In normal specimens whicli have 21 rows of scales tliis series 
terminates about two-thirds down the body, usually by fusing 
witli tlie Illrd, In specimens which luive 19 i‘ows instead of 21 
it is only present on the neck ; its develo 2 )nient from this point 
taking place in precisely the sa.me manner as that of series V 
: 19-17. ■ ' ' / 

Theiirst pair of series in course of reduction is that next to the 
vertebral ; its termination takes place on the third r|uarter of tlie 


Text-figui*e 3. 



Tipera dorsal view, to show termination of series IV. on left side, fusion of 
series lY* vntli III. on riglifc side, and termination of the peniiltinaate series 
on both sides, frds down the body. 

body usually two-thirds down. In the normal Yiper, which has 
21 rows of scales on its anterior two*thirds, this point almost 
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invariably coincides witli tiie termination of series lY. ; and as the 
corresponding points vary on the two sides of the snake, a variety 
of combinations result, all of wliich have the effect of reducing the 
number of scale-rows from 21 to 17 in an abrupt and often highly 
irregular manner. One such combination of the ending series 
was as follows: — 21-20, lYtli left side: 20-19, Xth right side ; 
19-18, mil left side ; 18-17, I Vth and lllrd united, right side 
(see text-hg. 3). In some other specimens the penultimate series 
ended over an inch, anterior to the lYtli, the regression of the 
one pair thus overlapping the progression of the other. This 
overlap is always present in specimens having 23 rows, as in 
these the amount of regression remains the same, whilst the 
progression of series Y. and TY. has advanced reciprocally. 

" 17-16. 

Just before tlie comniencemeut of tlie tail tliere is yet another 
reduction caused by the verteliral row, which drops out usually 
within about four ventrals of the end of the body. Occasionally 
the loss is less advanced, and constitutes the first reduction on the 
tail-proper; converse!}^ regression may be more advanced, and in 
one extreme instance this series ended 22 ventrals before the end 
of the body. 

Anatomical reasons for the halting -points in the redvciion 
and 2mod action of scale -rou^s. 

It is clear, since the size of the dorsal scale is more or less fixed, 
that tbenumbei’of rows is correlated with the calibre of tlie body, 
and thati this number must decrease or increase, if smailer or 
larger forms are to be produced. Also, the series must vary in 
niimlier according to the taper of the body. Tlie posterior reduc- 
tions are amply accounted for l>y this, but the general taper of 
the body seeins quite insufficient to account for the constant 
Imlting-point in reduction or production of tAvo, in the case of 
F. herns four rows, about two-thirds or tliree-fifths down the 
body. ■ 

Now the number of rows must be regulated by the noiTual 
girtli of tlie liody ; or by the girth attained by necessary expan- 
sion at certain points. It also stands to reason, if scale- roivs are 
to be dropped, in the case of reduction, that tlie abridgment will 
commence where the loss in girth will he least missed, and pro- 
gress in this manner, so that the portion of body where these 
rows finally persist will be that part where the skin lias the 
greatest strain imposed upon it. Conversely this will be tlie 
point where the development of new rows wdll commence^. 

In 7^. viiainay this portm^ is from the neck to a point just 
beyond the middle of the body. In the Garter-snakes when 
further vreduction'.'Is,, necessary after' the 'abridged',', rows;' have'' 

* In Kma, for instance, the more (levelopefi the hood, the more nmnerons the 

''Acalest'-., ', . , ''.''X";". , ■ 
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readied tdiis iioiiit, '/<{ iahes from the neclc hachoards until 
complete. 

In 0. tmstrima tlie IVtli, wliicb is in process of i-eductioii, 
halts at the same point, somewhere on the tlvird fourtli of tlie 
body, and when fiirtlier reduction is reqiiirt'd the whole series 
commence to break up liy intermittent fusion wdtli its nei"]il.)oiir. 

It is thus obviou.s that the portion of tlie trunk- proper where 
the skill receives the most strain is that anterior to tin's halting- 
point, the greatest strain of all lieing on tlie middle tliird. Tljo 
reason for this is the presence of tlie stomach, a fact wliicdi I liave 
verified hy the dissection of 15 spirit-specimens (‘onfinned liy 
the dissection and special study of three fresli specimens, taking 
pa,rticiila,r notice of the relative positions of the pyloric spliiiicter, 
and tlie point wliere the final loss occurs in tlie involved scale- 
rows, In every case the lialting-point is on a level with tlie 
pyloric sphincter, or some way posterior to it : in no ease does it 
occur anterior to the pylorus. To test tliis I took a small viper 
enormously distended with, food (spirit specimen) and stuck a pin 
into it where it first regained its normal girth. Dn examiimtion 
this pin proved to have been lodged witliin a ventral of the point 
wdiere the ITth series fused with the Illrd, on the left side; 
dissection proved this point to coincide also with the pyloi'io 
sphincter; the stomach -proper in this case wus distended by a 
large mouse. ■ Most cases are of -course- less 'exact, as-' there :is inncl'i- 
individual variation, the given points ustially varying a little on 
the two sides of the body. 

If one considers a snake's manner of feeding, and tlie length of 
time that the stomach remains distended, it is not surprising 
that the reduction of scale-ro\vs shoiild be hc-jld up where the 
strain on the skin, is so great, or that new row’s should commence 
by out-cropping at this region. 

I>i\ JVC. Thomson, in his |>a.per on opliidiaii anatomy f, 1ms 
stadied this cpiestion of the variation in tlie ntimlmr of scale- 
rows, togetlier with the external landmarks of the principal 
organs, the relative positions being given in term of rent, ra Is. 
Of Tkammrphis ordbmides he says : — Tlie relatiim existing l>e- 
tween the position of the viscera and the added and snp[u*<‘ss(M] 
scale-rows has been studied in fifty s|)eeiniens of tliis spedes.'' 

tlm,t is 1 9 - rows f orivard, increasing to 21 at about 
the level of the heart and eon tinning to the end of the liver, 
then,: decreasing -to .19, .and , further on- to 17.’" ' .He ' does ' not, 
iiowe'ver, mention tlie ■ stomach 'and., 'i'ts „ physiological beai’ing on 
.the'' question,', nor .does 'he"record its position in ' the -tables of 
“ The landmarks of the principal viscera.” 

The high number of rows behind the head can also be aecounted 
for, this area, of skin being subjected to tlie greatest strain of all, 
by the enormous distension of the jaws in the struggle to swallow 

* 4 T. mtrir, 5 C. ctusfrmeat aud 6 F. hems, 

f Further Contributions on fbe Anatoniv of tho Oplndia." Proc. Zonl. Snc, 1914, 
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tlie prey wliole. What would be the use of tlie Liglily elastic 
liguuieiitoris attaeliuient of tlie inaudible, and tlie loose attacli- 
uieut of the !>ones of tlie skull generally, if tlie skin over the 
back, of tlie head ai.id neck Nvera not ;dso capable of tlie bigbest 
distension ? The scale-i'ows appear first and last upon tliis small 
area., Imt tlio des'elopinent of fresh rows almost invariably baits 
on the neck, and I’ecommenees over the region of the stomach, 
afterwards continuing forwards and backwards until the scale- 
series is complete from the bead to the level of tlie pyloric 
sjriliincter"-- tlie second halting-point. It is probable that this 
procedure in tlie production and i*ednetion of scale-rows will lie 
found to liold good for all snakes. 


Se-xtial dimorphism. 

In accordance witli these principles, it follows that the female 
snake sboiild have, or tend to have, a higher number of scale- 
rows tlian the male, on account of lier greater girth. Dr. Euthven 
has already made tin's supposition ■’*% Imt finds tliat it is not 
realised in tlie Gaider-snakes, except in the ca.se of radu\ in 
whicli the greater runn her of males have the forniiila 19-21-19-17, 
wliilst the greater nutnber of females liave tliat of 21- 19-17. 

In T. naivLr liotli sexes have the formula 19-17, and I can 
iletect no sexual variation in the amount of al)ridgment of 
series lY. in the 25 British specimens which I have studied. 

All the Britisli .specimens of C. austriaca in tlie Britisli 
Museum have the fonuula 19-17-15. It may be that there is a 
sexual variation in the position of tlie posterior reduction, as in 
8 out of 9 females this occurred from *85 to ‘96 in the length 
of the l)ody, whilst in 3 out of 4 males it occurred *75 to *85 in 
the Jengtli of the ])ody ; one cannot base conclusions, however, 
on sueli small material as tlnls, or tlie jireceding. 

In V, herns there is undoubtedly a tendency for tlie females to 
possess a higher formuha than the males. The nninber of rows 
on the middle third of the body varies from .19 to 23. In 
1 70 '.Britisli specimens' the 4 having 23 rows were all females. 
Mr, Bonlengei*, ulio lias statistics relating to 460 European speci- 
mens, finds that 3*74 per cent, males and 2*81 per cent, females 
have less than 21 rows, and 2*79 per cent, males and 6* 32 per 
cent, females have more tlian 21 rows. This teiulene}?- is still 
more marked in tlucGreen Vipej%hDAe?*7? squamigerf Hallow,, in 
whicli tlie male has from ID to 21, and the female 21 to 23 rows. 

At present there is only one species known, in which this 
differentiation between the sexes Is 'Complete and constaat,' '.Mr. 
.Boulenger J' lm.s;recent]y discovered that in 'the' Cameroon Botkm-.' 

* op. eit. ^ . 

t Boidenger, “ Batnuiiens et Beptiles vecuoillis par le Dr. Christy an Congo 
Beige 1912 - 1914 .” Revne Zool. Afvic. vcl. vii. t'asc. 1, 1919, _ 
t “IJii cas fie dimorphism sexuel clvez mi Serpent Africain nfer 

CKInth.).” lastvde. France, Ct R.V4c. >Sc3. 4919.',. ■■ ■ , , 
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!;/(?'■«« CUinfcli. it ib iiornial , for the male to1:iave l:7,"ai5cl tlie 
female 19 scale-rows ' on the anterior two-tliirds' of the ' liocly, 
caiidad to which the mnnber.of rows' 'is reduced to 15 hi botli 
•sexes. The sexual di'morphism in this ease,^ wliich'so amply fulfils 
Dr: Rut! wen’s supposition, led to. the sexes beii'ig' descrilied as 
two species, l%mdoboodon {dbopmictaiv-s and it hr(nyicfn(da4m 
Anderssoii. In the feinole of this snake the rediiction from 19 
to 17 scale-rows is eftected by the convergence of series VIII. 
and IX., two-fchirds ulown tlie body, a,nd that from 1 7 to 15 by 
the convergence of series ’VIII. and VIT. about nine-tenths <lown. 
In the male the reduction to 17 rows is accomplished on tlie neck, 
and that from 17 to 15 takes place three-quarters of the way 
down the liody, also by the convergence of the Tilth aaid VJIIth 
series; even tliis caudad reduction is therefore further ad vaiiced 
in the male tlian in the female, thus completing the sexual 
diniorpliism of this iinique species. 
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24. ,Oii tbe S'pecie.s occurring in Borneo (bkbeo- 

l")tei‘a, ' Corciilionidrc). ' By Gvy A. K. , Marshall, 
I).8e,, F.Z.S. ' 

[ Received Atia'iist 13., 1019 : Road Noveiidiev 4, 1919.] 

( Plates ] . & II. 

Mr. G. E. Biyarit Iia.ving succeeded during a visit to Sarawak 
in securing a nuTn])er of weevils of tlie genus asked me 

to work tliein out for him. On examining tiie literature up to 
1914, and suelv publications since that date as are available in 
this countrVj it eanie as a surprise to hud that not a. single species 
of tlie genus had been descril)ed from Borneo. It is true that 
Faust (Ann. AIus. Civ. Genova, xxxiv, 1894, p. 234) lias recorded 
the occurrence in both Borneo and Burma of Bedemmus inier- 
rufius Kirseh (1875), but there seems to lie some reason for 
cloubting the accuracy of his identification, at least so far as his 
single Bornean 5 was; concerned. 

Kirsclks insect was descrilied from Malacca, and un fortunately 
his type is not available (being in Dresden), iiov have I Iieen able 
to find any species from the Malay I^eninsula that can he attri- 
buted to it. On the other hand, his descriirtion applie>s adequately 
to one Indian and two Boriiean forms, wdiieli represent three 
undoubteillj distinct species. It is more probable thati>.m35a’- 
will lie the same as the continental species, though it 
would not be aurprising if the Malacca insect should prove to be 
yet a fourth species of the group. In the circuinstances it has 
seemed wiser to treat the Bornean species as distinct, and they 
are desci‘i]>ed below asik m^dis mid B, imitator^ spp. n. 

In all, Mr. Biyant took 32 different species of of ^ 

which 3 were represeiited by single specimens in too poor con- 
dition for description. Among the Cnrcnlionidfe sent frona 
Kuching by the late Mr. II. Shelford to the Oxford and Cambridge 
Aluseums, whicli I have been able to examine through the kind- 
ness of Prof, E. P>, Poiilton aiid I>ix Hugh Scott respectively, 
there,,were only, 7 '■species, ' 3. of which: : were .not,. .met witli by 
Air. Bryant. Ahhough Dr. A* B. Wallace paid special attention 
to the collection of Ooleoptera. during more than a year’s stay in 
■Sarawak,', on ■ examining- d:iis..'-Anaterial'"at the British Aluseum, I 
cotild fiiid only a single specimen of the genus {B, miifasciafns. 
's,p. n.). 

The species of Bcdanimm are certain to prove far more 
numerous in the trojues than would appear at present; for they 
would he )net with only occasionally, unless specially searched for, 
owing t<} tlu^ fad; that they breed in arlmreal fruits and nuts, 
ami pro])aI)ly tlierefore tliey will be found mainly at the tops of 
the forest trees. Air. Bryant informs me that he obtained a large 
proportion of liis specimens from the flowers of a single felled 
forest tree {Yernonia mdorea) on Mt. Matang. 
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In s|)ite of eertijiiii olvvions diversitios I hnxe |;)i-eferrtMl to retain 
all the s|>ecie.s here desia.-ibei] within, the germs BalarrhiHx in its 
broad sense. 'Tlio ventral st.rueture in B, hryanii and the sepa.- 
ration of the front (a)xa) in ,/>. dlscreticoxis a.re notalde (le|)artures 
from the normal ; hnt in a group of wliieh we admittedly know 
extreiiiely little^ undue liaste in ereda’iig nev' genera- on single 
species is l^y no means desiralhe. 

The sti'ong siniiation of tlie lateral margin of tlie elytra,, wlrieli 
has been used in tiie key for tlie priitiary division of tlie genus, 
will no doubt be treated by some autliors as of generic value. 
But in tlie writers opinion it does not present tlie features of a 
satisfactory gemnac cliaracter : it is not correlated witli any other 
structural diftereuce, and the two divisions created by it are no 
more bomogeueons among i.hemselves tlian is tlie wliole iin<livided 
series. It seems not unlikely lliat this siniiation is in the nature 
of a late adaptation ; for it will ]>ro]>ably lie found to lie correlated 
with a greater activity in tliglit, the cutting awa-\' of tlie elytra 1 
raargiii allowing greater freedom in the use of the luemliranous 
wings. 

In the following <les<a*iptions no reference is made to the 
sculpturing of the elytra, except in JL glahricoUis. because it is 
practically similar in all the other species. In tliese the punctate 
sfcrite are deep ami liroad tbrougliout, but iiarrower than tlie 
intervals/ which bear transverse granular rugosities, these being 
coarsest near tlie baseMiid becoming gradually finer lieliiiid. 

I have pleasure in expressing my thanks to Miss O. F. Tassart 
for the great care and trouble she lias taken in tlie preparation of 
her exeelleiit' drawings. ■■■■ . 

Mr. Bryant has now generously ])resented tlie whole of his fine 
collection of Ourculionidm to the British 'Museum, in uliicli v^'ill 
lie found the types of all the following species, unless othei*wise 
'indicated, ; 


vi Key to the Ihyrneaii Species o/'Ba.laniinis. 

L (2i.) Margo (lytrorini) luturnlis rroftunlo sinuntus «upra motepi- 
sternuia latissinmiu. 

2. (3.) Segnu'utmn voiilris sceuialum augulo latorali posteriore vjilde 

inaHliuao faVnisqvitnti laisiu KogauiaUiiqiimi i, 
at soiuuulo pu)u' (roxas lirovissiiuis, sivmil samptiH il>*i terlio aoii 
loug'ioribus: ; olytni nigTu, tartia parte ajaciiH testiu^'u; cf tibiis 
posticis iiiius ot bojioribn.s siutids subtas loiige fhnbiiatis, 
tibiis aiitioiri iutua ikaUc Into unnatis. I, sp. a., ^ 9 » 

3. (2.) Segmentnm ventris sacuiidnm laterali post ari ore mm aiit 

porparum protlueio ; olytroniai integimitmtiinr coacolor ; $ 
podibus siiaplicibus. 

4. (5.) Proiiotuiii lueyo iiittdmn, pniiotis pawis sejunctis ; avticulus 

funicnii primus qiiatuor seifucutibus sinml sunudiH fero 
mqiuilis, 2. </Iahcicollis, s]>. u., 9 . 

0 . (4‘.) Prouotmn opacuin, punctis magnis roticulafcim approxiuiatis, 
uomiunyiuam conflaeubbiis ; articulus funiculi primus tribus 
seqiientibus simiil sumptia brevior. 

6. (21.) Segmentnm TGittm primum ppne coxas secimdo uou longius. 

7. (20.) Articiilus fmiicaU - primus seoumlo loiigior; i>i*oiiotum regu- 
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8. (11.) Elyti'u nigra, iiiaculii transvevsa. all.ni shigulatiiu lunie niediiaii 

oniata ; stria 9 ad basin ulytronnn [a'vcnrrtais ; Itanora postlea 
nUra {■Ivtrornm apicnm evideutiM' evtunsa ; piait borax loltis 
])astoi;n l:\rilms angnst is 

9. (10.) Frothoracis iongitudo latiludini fiascos ioqna.1 is ; niacnla allia in 

alytro ab interstitio tia'tio ad nctaviuu cxteiisa ; inesupimeruin 
undiqne dtaiso allio-sqinunosuuj, inetapistcrniun ar(;a triangn- 
lari iinda in angulo laterali aiitoriorn finadituni; J setis in 
liygidio anrantiis, lacuna basali ventris ’minus ]>rofundu ; $ 
rostra quani femoro antico plus dujdo longiorc. 

d. sp. in, J ?• 

It). (9.) Protbora,x bititudine baseos bvcvim'; macula alba in elytro ali 
interstitio quarto ad sextum ant scptimuni cxtensa ; mesepi- 
meruin squamulis albis iiullis aiit pcrpaucis, metcpisternmu 
ad basin mnnino albo-sqiuanosum ; ^ setis in pygidiu iiigro- 
lirunneis, lacuna basali ventris ])rofun(la; ^ rostro qua in 
feinorti antico sescjui-longiore. 1. e.veamlKs, sp. in, c? ? . 

11. (S.l Elytra tlnciis albis nullis ; stria 9 elytnmim basin non attin- 

gens; femora postica ultra elytrornni apiccm non ant perpa- 
rum exteiisa ; protborax loliis postucularilms nulHs. 

12. (17.) Elytra interstitio sooundo conspiLUie iiallido-siiiunnoso, excava- 

tiono suturali itnequali in (dytro dextro profundiore {jiiani in 

bn VO. 

Id. (10.) Ib’onotuni vitta. nndia pallida ornatuin. 

14. (15.) Vitta media protboracis e stjuamulis transversis eouijmsila ; 

elytra vitta pallida in interstitio sex^-q ]>erfecta ; tibiis pos- 
ticis interne supra corbulam profunde cxcisis. 

5. sp. n., ^ . 

15. (14.) Vitta media protboracis e squamulis longitndiualibus compfi- 

sita : elytra vitta pallida intorstitii sexti in tevtia parte liasali 
obsoleta ; c? incognitus. O. se.s’i^a.i/bu.'o/ons, sp. in, $. 

16. (13.) Fronotuiu vitta media nulla; ^ tibiis pmsticis interne non 

excisis. 7. hilitieulii,s\ sjj. in, J ij? . 

17. (12) Elytra interstitio secundo non conspicue pallido-squaiim.so, ex- 

cavatione suturali icqiiali. 

18. (19.) Integ'umentum nigrum, supra squamulis fuscis incunspicuis 

maximam partem indutum ; pvouotmu utriim|ue in dimidio 
liasali vitta lata biterali miniuto-sipiamosa ; elytra interstitio 
tertio in dimidio basali .sparsim, sutiira in dimidio apieali late 
et devise min iato-squamosa, S. d* 

19. (18.) InteguinentiiiJi rufodirutiiieuni, supra satden.sefernigineo-sqtia- 

uiosnm, linea ruedia prouuti et elytris versus apicera pallido-* 
squumofiis. • ' O.opr/W'iins', sp. n.,' $ . 

20. (7.) A rtilaili dtio basales funiculi leqtiuies; protiotiuii crebre gyroso» 

, cariuulatiim, ' '10.' isp. n., 

21. (6.) Segineiitmu veutials priinum pouecti.xus seciunlo longius ; sutura 

elytrorum in dimidio posteriure setis spiiufoinnihus oblique 
ilevalis armata. 

22. (23.) Oorpus et pedes nigri ; dmbriai tibianun apicales inifo-tlavidte; 

pironotum sine vitta media pallida ; scutellum suliquadratum 
elevatum. 11. tifgroeineremj sp. n., ^ 

23. (22.) Caput et prothorax et pedes tenaiginei, elytra nigra ; timbriaj 

tibianiiuapicalesfuscmppronotumvittavnLxliapallidaorna- 
tum ; scutellum depres.suni, lougins (piaui latius. 

IS. nigwrufus, siK 'ii., 1$ . ■ 

24 (1.) Margo elytroram lateralis non siniuifcns; iiKdepisternuiu iion 
dilatatum : segmentum ventvis prinmm pone coxa s secundo 
''.longius. ; 'V 

25 . '.( 62 .) Coxainnticie''contiguin. 

26. (59.) Anteume artienlo eluvje secundo miilto latiore qnam longiore. 

27. (56.) Sutura elytrorum in dimidio basali evideu ter 

>28. :(53.) 'Ecrobes antenna rum,, prope basin ■■infra rosfcramv producti ' ; ' margo 
'.tivifcgiorimtri ,(a lHttnxvinspectns)nca'put:^attingens longe supra 

,, '■:V^, ma'rgiu 0 m,,i'tjferior©m ocnili.' ■^ ■■"■■.■,>;■,■ 
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29. (tS3.) Elytra iiec fasuiis lica uinculi.s alf>is oniala ; scntolliiiii tlctiso 

albo-squauioswu. 

lU). Tibiae pastiaa; inargiiiti dorsali ;slnu:it‘.o rt, stjtiaiuis lat is iiululii:* ; 

voutar .sai'-monti^ dnobus basalilaH Sipiiniiis lalis albis ibnisr 

Id. fiithifiui iina^ nj). ik, 

31. (3U.) Tibiio postioio ix'ctio afc squainis seUloruiibiiH iiuliite ; 

venter totus sijuaaiis aujyustis sparse iudulus, luainilii {airva 
latorali e sciiuiuiis latiurilnis in soy:uu!iito socuinlo oxe^pitu. 

11. iaovs/ff.s’, s|:>, 11.5 -j.' . 

32. (29.) Elytra ingra, fasciis ant uiaculis albis oniata. 

33. (3J<.) Eostnim in parte basali bite dibitatiun ; ant<‘unaru!n scapiis 

brevissiimis, articiilis duobvis basalibus fuiiieuli bvevior. 

15, f;uinhli)'(hs'fr/s, si>. 11 

31, (33.) Rostnun versus basin non dilatat.iuu unteiniurum scapiis 
iongus, artienlis -I ant 5 basalibus funitniU juqualis, 

35. (38.) Pronotuiu maculi.s ba.salibus albi.s indlis j .scutcdluiii dense allie- 
S({tuiinosnni. 

30. (37.) Elytra maeuUi pustiuedianaalbo-stiuanuisa in iiiter.stitiit seeuiulu, 

et ibidem squamis ot setis suturalilms albis ii\ iuterstiiio 
indmo ; c? sognumta veutrali tpiintu fascieulis duolnis apicali- 
ibns e seti.s longioribus compusitis. 10. frinotithoi, sp. n., d 

37. (30.) Elytra inaculis postmedianis albis in interstitiis 2 id: 3, m-e 

squamis nec .seti.s albis in interstifcio ]trinio ; S fascieulis ven- 
tralilius e .seti.s brevibus cum luio .solo iongaoro ('onipositis. 

17. sp. m, cj' 

38. (3o.) Rronotum in utroqvie latxji;^ luacvvla basali allui. 

39. (10.) Dorsum squamis angustis albi.s et tin vo-bni muds ini-xtis indu- 

turn ; pronotum inaculis liusjilibus albis parvis et inconsjvicuis ; 
scutel him deii.se al bo •squamo.siun ; elyti-a pone medium albo- 
fasciata. . 18. 'nuijhsdai itHf sp. n.- 

40. (30.) Dorsum (maculis albis cxceptis) sqiiamis tuntum fuscis iudu- 

turn ; prouotmn maculis basalibus albis conspicuis. 

41. (48.) Elytra liuea brevi apiculi alba in interstitio primo uut sccuiido; 

scutellmn nignun. 

42. (43.) Elytra liuea apicali alba in interstitio .secumlo ; femora postica 

ultra elytrormn upicem longe extensa. 19. (IccemnotaiitN, .sp, n 
■13. (42.) Elytra linea apicali alba in interstitio primo; femora |>o.d:ica 
elytronim apicein taiituni In-cviter excedtartia, 

4'4. (45. ) Elytra ml Imsiu taiitnin in interstitio primo albo-vittata. 

" 21). , sj), n., ^ 

45. (44.) Elytra ad basin in inttn‘8ti{ii.s l-ldastna tnuuain alba ntriniqiu' 
cimi maculis proiioti conjmuda, et finscia secmidu nlba itonc! 
medium. 


46. (47.) Funiculus artieulo primo qiiam secimdo panlum Imuiore; elytra 

ad apicem Hnea margiuali albo-squainoaa ; <:J '!it‘g'inenlo ventvi.s 
secuudo ad lateru postice evidenter angiilato, segimmto iiuinto 
ad apicem profimde exeiso et utriiujue triangulariter product s ; 

V qiiiuto in medio profinulo fov 

' ' _ ■.'■21. mmlh, sp, n., )'■ 

47. (40.) Fimiculus nrtieulo priiuo quarn secumlo paulmn longiore ; <d vt ra, 

in nnirgiiie apicali non albmsqiumiosa; seginent<j .eiitrh 
secumlo po^tice tnuicato, segmonto qiiiuto ad ajiiceui vi.v 
siuuato nec prodiicto; ^ segmeuto quiuto mm imin-esso. 

■ TV, ■ '; "'■■,.■■■ '■ ■,.' ■' , 22. :'mr?ini;or, sp. n„ 

Elytra iinea alba juxta-suturuli nulla. 

Bcutelluin nigrimn unticc profunde oxcisuni; stalura major 
^(o-oo mm.). 03 . dvraptor^ sp. m, cJ 

Scuteilum iutegTimpsquamulisulbis plus minus dense indutum; 
stuturii minor (2‘5--3*5 mm,). 

Protborax macula basali alba utrimque mesepimenun non aHiii' 
geute; tdjdra ad basin squtmiis albis tantum in interstitio 
secnndo et maculis postmedianis albis in ipterstitiis 2, 3, 7, 8. 

24, cowwof/a.sq ^p. n.j , 


48. (41.) 

49. (50.) 

50 . ( 49 .) 

51. (52.) 
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52. (51.) Frotliorax umcailti basal i utniuquu lucsqjntua'n eontigua ; elytra 

ad basin sqnauiisalbis in iiitorstitiis 1-d, at fascia postuiediaiia 
in interstitiis 1- 8. 2o. ^n/jms. Hp, ii.. S • 

53. (28.) Scrobcs antenuaruvn omiiiiiu latcrabjs; iiuirgo inferior vostri 

caput attiiigens ad nuirgineiii iiifcTioreui oculi; rostnun ad 
basin fronte non latius, 

ok (o5.) Sutura ehdroruin itaiiialiter iuipressa ; prothorax earina media 
teiuii iustructiiK ; funiculus articulo priiiio quam seciiiido 
paulum longiore, 26. shelfordt, sp. n., 'y . 

55. (54.) Sutura in elytro recto inagis impressa ; prothorax non carinatus ; 

funiculus articulo 1=2 + 3 + i. 27. pMsio. sp. n., 'y . 

5(:5. (27.) Sutura elytrorum ad basin non iinpressii. 

57. (58.) Dorsiiin nigrum, niacuHs albis definitis notatuni. 

28. del leal id us, sp. n., -f . 

5S. (57.) Pronotuin nigrum ; cdytra picea, squaniulis fulvis irrorata. 

29. eiu/emee, sp. in, S ^ . 

59. (26.) Aiitenine articulo clavae sccundo fere duplo longiore quam 
latiore. 

00. (01.) Elytrorum sutura ad l)a.sin non impressa : funiculus articulo 

1 = 2 + 3, articulo clava,* .secundo ad basin valde constricto; 
elytra vitta suturali lata alba iii tcrtio basal! ct litiea sutimdi 
angusta in ditnidio apical! onuita. 30. knii/idavLs, sp. n., y* . 

01. (00.) Elytrorum sutura ad basin profundc (*t inajqnaliter impressa; 

fuiiicnlus articulo 1=2 + 3+ 1 + 5, articulo clavie sccundo ad 
basin vix constvicto; elytra urea magna coiimmni cerviuo- 
squamosa. 31. selkitiis, sp, lu, 9- 

02. (25.) Coxic antiea^ evideuter separata*. 32. dtscndieo^vis, sp. n., 9 . 

1. EalANINUS BIIVANTI, .Sp. 11. (PI. I. tig, 8.) 

d $ . Integument lilaek, except pjart of tlie elytrn, ratlier 
more tlian tlie iipical third being testaceoirs ; the lower siiii’ace 
of the head, tlie sides of the prosteionim and the black portion of 
tlie elytra, tliini}'' clotlied with small hair-like settles, the basal 
niai’giu of the proiiotum with a .single row of rather broader 
scales ; the te.st{iceous portion of the elytra densely clothed witii 
broad yellow scales (except interval 1), which mostly become 
narrower towards the a|)ex; the front portion of the prosteiinua, 
tiie meso' and in eta steianim with .similar and equally dense scales, 
tho.se on the venter being paler and narrower. 

Head witii the rostrum arising from about the middle of the 
eye (in lateral view), tlie foreliead nearly parallel-sided and about 
two-thirds tlie width of the base of tlie rostrum, Iiosirwn — 8 » a 
little shorter tluin the body (7 : 9), ratber coarsely piinctate near 
tiie base, wdth a broad lateral furrow ending shortly before the 
end of the scrobe, uliieh latter passes beneatli tbe i o.sti*iiin at the 
base and does not extend beyond the an ten me ; J , as long as the 
body, the basal punctures less coarse, the lateral furrow shorter 
and shallower, jintenam in.serted at ( d ) or behind ( $ ) the 
middle of the rostrum ; joint 1 of the fimicle eqiial to 2-|- 3, 
2 longer than 3, 3 equal to 4j 5 to 7 shorter and subecpial, but 7 
a little broader ; the club fn.siforin, joint 1 slightly longer than 
2 or 3. Frothorax a little broader than long, broade.st near the 
1:>ase, 'Blightly constricted ..at/ the..apex,. the 'sides gently roundeil ; 
the basal margin very slightly produced in the middle, the apical 
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margin almost vertical at the sides, Avitho at .any trace of post- 
ocniar lobes ; tlie appoi' savface Avitli reticulate and partly (;*on- 
lioeiit pnnctureSj with a, mere trace of a niedian smooth line, and 
with short recumbent brown setse. ScntelhLiu. almost eii'cular, 
with a few niiiiiite pale setm. Elytra more elongate tinin iismtb 
the shoulders rather acceutinited hy a shallow siimation just 
behind them, the apices separately rounded, tiie lateral margins 
very deeply sinuate above the metepisternum, the suture deeply 
and quite symmetrically impressed in the basal half, and stride 
9 and 10 not quite reaching the base. Legs thinly ciotiied with 
recuinl)ent wltite seta3, all tlie femora with a small sharp tooth ; 
S with a short truncate process on the front coxie, tlie front 
femora with a fringe of long hairs beneath, the front tibianvitli a- 
broad internai tooth behind the middle, the hind femora Avith 
a long sliarp tooth midway between the usual tootli and the base, 
the Iiind tibim strongly flattened internally ami tliere clotlied 
Avitli a fringe of long hairs; J Avith the legs simple, the inner 
apical face of tlie front tihiie rather deeply excavated. Ye}iier 
Avith segments 1 and 2 extremely short behind the coxa?, 1 lieing 
shorter til an 2 , and the two together about as long as 3 along 
the same line ; the outer angle of 2 stinngly prodiiceil, almost 
reaching the base of 4 and thus separating 3 from the elytra; the 
pygidiuni of d broadly exposed and very coiia’Ox, Avith short 
recumbent set se. 

LmgiU^ breadth, l*9-“2 in m. 

.Sarawak, : , Id? -.M-t. ■ Matang, .. 1000 ft., .13, ii,. 14, and 1 5 ,;: 
Md». 'Merinjaby 2200it.,.27.,A% 14- (tr. 

A very distincd. and. aberrant -species, not only .in its colouring, 
but also in the structure of tire basal A’entra] segments and tlie 
secondary .sexual characters on the .legs of the d'. .tiie a.dditiomd 
loAver tootli on the hind femora being a Amry lumsiial feature 
among the Oureulionidan 

, 2. .Balaxinus glabricollis, sp..i:i. (PL I. fig, 7.) 

5 . Black or dark piceous, shiny; the AAdiole of the lower sur- 
face and the elytra (except the shoidderKs) densely cijvered with 
' elongate' and apically truncate fawn-coloured .scales, and a-,rmv -of 
similar scales along the basal inaigin of the pronotnm. 

' 'witl ',1 the rostrum arising 'from about the. middle of the 

- eye (iiv lateral view), tlie forehead .with a' central fovea, nearly 
parallel-sided and almost as broad as the base of the rostrum. 
RosiTiim extremely long (14 inm.j without allowing for the curve), 
}>orrect for two-thirds of its length, densely punctate close to the 
base, except for a rather broad sinootli central line, without any 
lateral furi'ow or carina, the scrobe entireh’ lateral and not 
extending beyond the anteniise. Antemice inserted far behind 
the middle of the rostrum ; joint 1 of the funicle \'ery long, as 
long as the succeeding, joints, '.^''-nearly as long as 2 , 4- a-'' little 
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shorter and equal to but thinner than 7, o and 6 still sliorter and 
equal : joints 3-7 beai-iiig recumbent setiforin Avliite scales, tlieir 
density increasing outwardly ; the clul-) fusiform, clotlied with 
fulvous pubescence, joints 1 and 2 equal and a little longer tliaii 
broad, 3 distinctly shorter. Prothorax about a.s long as 1)1*00.1.1, 
broadest at the l)ase, the sides scav'cely rounded except just before 
the broad shallow apical constxuction ; the base ma.rginate and 
produced in the middle, the apical margin rounded dorsally and 
without postociilar lobes ; the upper surface smooth and shiny, 
with numerous small separated punctures and no smooth central 
line, the sides of the prosternnm with larger and closer puiictnres. 
Scitiellimi rehrtively small, longer tlian broad and with a, few 
minute pale scales. Eli/tra elongate cordiform, the shoulders not 
very prominent, the sides nearly straight, the apices almost 
jointly rounded, tlie lateral margins deeply sinuate iiea.i* the base ; 
the upper surface almost hat, with comparatively narrow and 
shallow stride, which become much shallower behind, strim 9 
and 10 practically I'eaching the base, tlie suture deeply and 
symmetrically impressed in tlie basal half ; the intervals broad 
and plane, with fairly close and slightly xvrinkled punctures. 
Legs very long and slender, with sparse setiform pale scales ; the 
hind femora projecting shortly bexmnd the apex of the elytra and 
the tooth on them but little larger than that on the mid femora. 
St'ermini with a deep impression along the upper edge of the 
inetepisternum, the projecting margin bea.ring a. fringe of over- 
hanging scales. Venter with segment 1 distinctly longer than 2 
behind the coxne, the external angles of 2 scarcely produced. 

Length, S'i- mm, ; breadth, 4 mm. 

Sarawak: 1 2 , Mt. Meriojak, 2200ft., 27. v. U(G\ILBrf/mit), 

Differs from all the known Borueaii species owing to its 
smooth pronotiun and the impression on the inetepisternum. 

3. Balakikus BJsriLOTUS, sp. -n. '.-(PI. 1. fig. 2.) , 

d 2 ’ Pj^ther (lull black, with patches of pure wliite scales; 
the elytra with a transverse white band behind the middle 
extending from interval 3’ to S-or 9, and an cdliptical, m,argiBal 
patch a.t the apex which does not quite reach the suture ; in the 
,2 only there are also .a few. white ■ scales near , the' base ' of 
interval 2; the front of the prosternum, the mesepirneron, the 
mesosternal process, the whole side of the metastern urn (except 
the apex of the inetepisterinim and a small triangular patch at 
its base) and the entire venter, ■ densely covered witili broad, white 
'scales; the ■ cox®, the rest of ■■■'the 'mesosternum (except , .the 
episterna, wliich-are bare) 'and 'the 'centre .of/ the metasternum / 
with narrower, greyish white scales, with the rostrum 

arising from about ( 2 ) or above ( S) the middle of the eyes, tlie 
forehead aboiit two:4hirds the width of the rostrum at its base 
and with a/ shallow fovea^ Rostrum — cf, only a little more tlian 
^ P'Ebc'. ,,Zoo"L. ■ Soc.— '191 9,, No. .'XXVI. “ 26 
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half fclie leiigfch of tiie bo:iy (6 ; 11), ratliei* strongly and closely 
punctate in tlie basal half and iinely and sparse!}" so lieyoiid, with 
a sinootli central line in the liasal lialf, a shallow punctate lateral 
furrow (iie:u,ly as long as the serobe) bounded below by a low 
Carina, below whicli is an inipinicfcate and longitudinally sfcriolate 
area., the scrobe passing partly beneath the rostrum at the base 
and extending slight. h" be 3 " 0 iid the anteinim; J, much longer 
than tiie body (3 : 2 ),. less strongly punctate at the base than in 
the (S extremely iiiinutelv" punctate beyond the tinteniue, tlie 
lateral furrow only one-third tf,ie lengtli of the scrohe, and the 
striolate area beneath it lacking. Ante mi-ce inseited At (d) 

or far beliiiid ( 2 ) tlie middle of the rostrum, tlie scape not 
reaching the eye ; joint 1 of the fiuiicle longer than 2, joints 
3 and 4 sliorter and subeqoaL 5 and G again a little shorter and 
equal, 7 equal to 3 ; the club with brown pubescence, joint 1 dis- 
tinctly Longer than 2, and 2 than 3. Proif/iora.r as long as broad, 
broadest at tiie base, the sides gently rounded, the apical constric- 
tion veiy sliglit ; the base not margiiiate and but little produced 
in the middle, the apical margin feebly arcuate, the postocular 
lobes feeble ; tiie upper surface with regular reticulate punctures 
and a very short central sinaoth line, the punctures on the sides 
of the prostenium with rather broader intervals. Scutellwyi 
snia-ll, bare, usually with ,a transvei’se shallow, impression. ' ^ Elytm 
longer '.than., broad ■(.13:10), .the lateral, margins deeply, sinuate 
near the base, '.the -ap.ices ■ separately' rounded.; the basal sutural 
. impression .rleep and not quite .S3nnmet.rical so that 'inter.vah ,l on 
. the .right elytron is .narrower 'than .that, on the left, strim.9 and 
,10 '.practical!, 3 ’“ reaching the base; the intervals' transversely" 
rugose and on tlie Black jvreas 'with sliort' dark. I'ec.umbeiit setie, 
which are longer Jinrl slightl 3 " raised on the apical third of the 
s.iiture. Legs veiy long’ n.Tiil slender, especiiilh^ the front fen,io,i*a 
■ in tliB' 5 , the hind femora exceeding the apex of the elyt,ra and 
bearing a. tootli tliat is no linger than that on tlie inirl femora.* 
Venter 'Witii segment 1 distineth" shorter tlian 2 behind tlie coxae, 
tlie apical angles of the latter moderate!}" produced ; segment 5 
of J broad!}" sinuate at tlie apex and with a’broo.d central 
depressioii, iianketl on each side at the apex by a dense .erect tuft 
mf reddish-y^eliow hairs, the pygidiirm being de.iisely clotlied 'witli 
.si'milar erect hairs; segment . 1 , of d veiy broadly' but shiillowl}^ 
impressed. 

.' Xc?i.^i5/q'8*4,'-8’8. imn. ; breadth* 4-4-4 mm. 
hS,AEAWAK : I d'. Mt.Matang,2000ft.,24.xii. 13(<y.P.Pr?/«u^); 

, .Quop,. iih, 19.14 (p, E. B) ; ,4: d d , 2 $ ,$ *, Mt. Merinjak, 
2200, ft., '.. 23, w. 14 , {G, E. ,P.— t 3 q>es) ; 1' S , 'Banting, 12* ',iv,',I9!'5. 
; '. {GrD. AU&ri ).: ' ■S*B*.,Boeneo,: I d , Martapura,' 1891 (IF, IJoAerig), 
'ThedMai:*tapura' 'd ..difters 'tron^ others, in , liaving a white 
'.'■'Spot' ,at",.the' base of„interval 2,. and th.e traris'verse baiul anchthe 
' 'api'cal ...'.patch on the ■ e,l 3 d.ra ..linked ..together,., 'along intervals , 8 
and,. 9. ■ h 
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"4. Balaa^in-us excayatus, sp. n. 

Ooloui‘in,i2;’ as ia B. his'p'dotm, sp. n., except tliat tlie ti/ansverse 
wliifce pafccli on tlie elvti'a, extends only from intein'al 4 to 6 or 7. 
nn.(i the w.hite scales at the lai.se of interval 2- in, tlie $ are 
lacking ; beiieatly the scales in the centre of tlie* prosternal white 
patcli are inucli narrower than tlie outer ones, exposi,ng the 
in tegument, the mesepimerou he?u's at most only :i, few white 
scales, the mesosternal process is clothed with naiTOW scales, tije 
iiietepisternum has no baa*e basal patch, and tlie scales on tlie 
venter are much narrower. 

The following are the principal structiii'al differences from 
B. hispiloiiis : — Head witli tlie rostrum arising fi-oin a]:H>ut ( J ) ov 
well below ( 5 ) the inid<lle of the eye. Roslru/m — B ? much less 
strongly or densely punctate, witliout a. smooth central line, the 
hiteral fnrro^v almost im[)vinctate ; J , much shorter, lieing only 
of the same length as the body. Anteniup with tlie .sca|:)e reach- 
ing tlie eye in tlie 2 but not in the B . Prothorax shorter than 
its basal width, its sides more strongly rounded. Elytra jointly 
and rather shallowly sinuate at tlie apex. Venier with segment 1 
of 6 deeply excavated and containing a short median furrow a,t 
the base ; segment 5 of S ba-rdly sinuate at the apex, not 
depressed in tlie middle, and with a small ciirvevl tuft of broivn 
hairs on each side of tlie liind margin, the liairs on the pygidiuin, 
being blackish brown. 

5’2-6‘4mm.; breadth, 3-3*2 mm. 

Sarawak: Id, 1 Mt. Merinjak. 600-2200 ft., v. 1914 
(types), and Id, Mt. Ma.tang, 3200 ft., IS.xii. 13 (6h E, Brymit). 

The d from Mt. Ma.ta.ng lias a few white scales near the base 
of interval 2 on the elytra. 


5. Balaninus EXCisirES, sp. n. (PI. I. fig. 3.) 

d 2 * Dull black, with yellowish -grey stripes ; tlie liead with 
a few^ wlvite setiforin scales aliove and below ; tlie prothorax W’ith 
a central yellowisii stripe and scattered isolated white scales at 
the sides,; tlie - el^Tra , with two complete ■ yellowish stripes on, 
intervals' '2 ''and ' 6 (the 'scales in the former' being larger), 
intervals 8-10 covered with pa, le scales, tho.se on the basal tliird 
being narrow 'whitisli, 'the remai,nder broad a'lid '.yello'wisii',^ 
i'll ter vals 3, 4 "and ,7 with some, pale scales at the apex, and 'a, few; 
at the ');>ase of 4,. the rest of the surface lathei* thinly clothed with 
narrow brown ''scales’; 'the . prosternum with 'only a. .few ■ larger 
whitish scales on the intercoxal process, the side.s of the incso- 
and roetasternnin densely clothed wdth broad ^-ellmv scales, iJie 
cantre, of, thester:nu,th and„theAvhc)le' venter fairly tdosely covered 
witli narrower wldtish scales. 

Head with the rostrum arising from about ( 2 ) or well above 
(d)the middle of the eye (in side view). Ilosiruhi — d • mucli 
shorter than the body (3 : 5), with a smooth median lino in the 
basal half and three rows of punctures on each side of it, without 
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any definite lateral furrow orcarinaj the scrobe not quite passing 
beneath the liase of the rostrum ; ' J , rather sliorter tlian the 
body (4 : 5), the punctures finer, the scrobe quite lateral. 
Anten’rm inserted at ( c? ) or behind ( 5 ) the middle of the 
rostrum, the funicle with joint 1 distinctly longer tiiaii 2, 
3 longer tiian 4, and 4~7 almost equal; the club with joint 1 
very slighth" longer than 2, and 2 than 3. Prothorax distinctly 
broader than long, the sides subparallel for a short distance from 
the base, tlien roundly narrowing to the apex, the apical con- 
striction obsolete ; the apical margin feebly arcuate dorsally, the 
postocular lobes absent ; the upper surface retieiilately punctate 
throughout. Scutellum small, rounded, with a few minute setax 
Elytra a, little longer than broad (6 : 5), the lateral margins 
deeply sinuate, the apices jointly sinuate; the basal sutural 
depression deep and asymmetrical, the edge of the right elytron 
being more depressed than that of tiie left, the apical portion of 
the sutnre without erect spine-like sehe; stride 9 and 10 not 
quite reaching the base. Legs comparatively short, the hind 
femora not exceeding the apex of the elytra ; the femoral teeth 
sharp and spine-like, the hind tibiie of the J witli a deep notch 
on the inner edge just at the top of the corheh Venter with the 
two basal segments of equal length beliind the coxje ; segment 5 
of sinuate on its posterior edge and %vith a shallow apical 
impression ; the p^^gidium with a dense pointed tuft of brown 
hairs. ■ ' 

4 linn. ; breadth, 2 

; Baeawak 1: on ■ fiowers 'of Ye7mcmki (irhorea^ELt. Matahg, 

1000 ft., 10. ii. 14 (type), and 1 6 1 ? , Quop, iv. 1914 
{Qy E, Brycmt), 

,(>• BALAXIXUS SESqUILINEATlTS, Sp. 11. (PI. I. fig. 6.) 

o . Colour dull lilack, with yellowisli-wliite stri[ies; the head 
with ji, few sparse scales benejith ; the pixmotum wdth a pale 
central stripe, wliich is liroadest at the base and gi'adiially nar- 
rows to the ape.x (the scales tlieniseives being l>i‘oad nefU' the base 
and diminisiiing toward.s the apex), and a, small basal pale spot on 
each side; the elytra witli a complete stripe of broad scales on 
interval 2, that on 6 being olisolete in the basal third, the apical 
half of intervals 7 and and almost the whole of 9 and 10 
/thinly' clothed' with narrow whitish 'scales, and intervals 3 and 4 
'-with .'a few pale' scales' at 'the' apex ; the prosternum wdth a dense 
'patch' of. broad' white scales, in. front 'of . the eoxa=i,' and isolated 
narrow scales on the sides ; the rneso- and metasterna with 
se|mra'ted/' broad scales, 'but these arerlensel}^ packed' on the mes« 
epimeron and on the sides of the nietasternum, except on a patch 
at the "base' ,of, the metepisternum" where 'the scales are niixiiite : 
the V Oiiter with fairly dense whitish scales of intermediate 
"'width- - ■■ ■ 

Ileuxl with the rostrum arising from well below the middle of 
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tlie eye, tlie lower surface being about on n. level witli the lower 
edge of the eye. Eostrum shorter tlian the body (5 : 7)^ hnely 
and sparsely piiiictate at the base, without any lateiul furrow or 
Carina, the scrobe entirely lateral. inserted well behind 

the middle of the rostruin, the scape reaclring the e\^e; the 
funicle with joint 1 slightly longer tliaii 2, and 3 tljaii 4, 4-7 
almost equal in length ; the club elliptical, joint 1 slightly longer 
than 2, and 2 than 3. Frothorax very slightly broader than 
long, the sides snbparallel near the base, then roundly iiaiTow’ed 
to the apex, the apical constriction faint: the apical margin 
feebly arcuate dorsally, and with no postocular lobes ; the upper 
surface with regularly reticulate punctures. Elytra as in 
B. excisipes, but more rapidly narrowed bebind, so that the 
shoulders a.ppear more prominent ; the scales on interval 2 are 
distinctly broader, being 3-4 deep in the broadest part and 2 deep 
near the apex (5 and 2 respectively in B. e.vcisipes). Legs as in 
B. excisipes g , except that the internal basal sinuation of the 
tibise is distinctly deeper, and the scales on tlie upper surface of 
the bind tibia) are rather broader than any others on the legs. 

Lengthy 3mm.; breadth, 1*6 mm. 

Sarawak : 1 § , on flowers of Ve^'nonla arhorea^ Mt. Matang. 
1000 ft., 12. ii. 14 (6-3 type) ; I on flowering tree, 

Kuching, vii. 1900(77. S7ielfo7xl). 

In B. excAsipes the central stripe on the pronotum is much 
broader and composed entirety of transverse scales, wdiereas in 
the present species all the scales lie longitudinally, except those 
at the extreme base. 

7. BaLANINUS BILINEATUS, sp. n. (PL I. fig. 4.) 

d $ * Odour dull black, the pronotum without pale markings; 
tlie elytra with a stripe of broad, pale yellow scales on interval 2 
from the base to beyond the middle (tlie scales 4-5 deep at its 
broadest), an apical patch of similar scales between stiia 2 and 
the margin and extending forwards on intervals 5-7 as far as the 
termination of the stripe on 2, intervals 8-10 tlurdy clotbed with 
minute setiform white scales; the prostern imi with a dense ante- 
coxal patch of broad yellowish scales, the sides with narrower 
isolated whitish scales ; the meso- a-nd metasternum with broad 
yellowish scales which are fairly dense throughout except in the 
middle of the mesosterniim ; the abdomen densely clothed with 
narrower whitish scales. 

with the rostrum arising at about ( d ) or well beloiv ( 5 ) 
the middle of the eye, (5' i two the lengfch of 

the body, rather irregularly punctate in the basal half, with 
a very narrow smooth central line and a punctate lateral furrow 
extending for about four-fifths of the scrobe, which passes 
beneath the base of the rostrum and not beyond the antenna ; g , 
shorter than the body (7 : 9), the punctures finer, and the lateral 
furrow shorter, Anieimm inserted about ( d ) or w^ell behind (?) 
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tlie middle of the rostrum ; the fimicle with tlie outer joints very 
sliort, 1 much lurger tlian *2, joints 3 end 4 equal, 5-7 a little 
shorter ami siibequal, 7 as hroa.d as long; tlie club elliptieal and 
eoinpa.ratively large, being alioiit as long' as the five preceding 
joints, joint 1 longer than 2, and 2 tbnn 3. Prothorax and 
smtelhmi as in B. exoisi^ies. Elytra also as in B. excisipes^ 
but slightly narrowei* (length : breadth as 5 : 4). Legs com- 
paratively short, tlie hind femora, not. exceeding tlie apex 
of tlie elyti-a,- the femora, 1 teeth sharp and spine-like ; tlie 
ba.sa.1 siiuiation, of the tibiai a,s deep as in B, sesqtiilmeatitSj 
tlie hind paii* clothed above noth small setifoi'in scales like 
tlie rest of tlie legs and not notclied in the d . Venter witli 
segment 1 shorter tliaii 2 heliind tlie coxie ; segment 5 of d 
witli a small bunch of hairs on eacli side, the pygidinm rather 
broadly exposed and covered witli. yellowisli- white hairs. 

Lengthy 3-4 mm . ; brea dtli , 1 • 6-2 m m . 

Sarawak; 1 d 1 Qxwp, ivPl914. (B. JL Bryafit). 


8. BALAXINTTS semis ITTITRELLKS, Sp. 11. 

d. Colour (bill black, the pronotnm on eacli side with a broad 
stripe from the base to the middle composed of dai'k pink 
?.epain, ted' transverse scales., -and a-' few. ..pale setifo.rin sealesmri the, 
■disk and.. at the' sides,; 'the elytra-' witli .a diftnse.: stripe of pale, 
Tiarrcnv, scales' fro in the -base to ■'the middle, a broad elen.se sutniul 
.stripe' on- the apical half 'forrned of broader, .pale pi',nk scales, 
interval 7„ with a diffuse ■ stripe of.. similar wliitis’b scales,' and tlie. 
.remaining intervals with a few- white .setiform -scales ' scattered 
among the dark ones ; the prostern iim with sparse narrow white 
scales, ;r small dense antemoxal patch of broader pink scales and 
a, feW' pink scales on the sides ; the hieso- and inetastei'iinm with 
sparse, wliite' scales *and a broad latoi-al stripe of dense pink scales ; 
the venter with fairly dense whitish scales. , 

Mead with the rostrum arising from about tlie middle of the 
■eye. 'Posiruni compa,ratively slioit and stout, iiineli shorter tlian. 
the, body (4 : 7), rather coarsely and (mnfliiently punctate on the 
basal section, 'with, a, very narrow smootli central line a,nd' a -broad 
p.unetate lateral furrow, neaxly rea.cbing.tl.ie a.ntenna and bounded' 
below,, by .a -distinct’ .Carina,, the scrobe passing beneath the -base 
of the rostrum , and ,n,ot bevmnd the ante-iina.', inserted, 

just hehind' the- -middle .of, -the rostrum, .’the scape, .not quite 
reaching theeyep the funicl'e’w.itli .joint I'longer than 2-, 3 and 4 
subequal, 5-7 shorter, subequal and about as broad as long: the 
club as long as the four preceding joints, joint I much longer 
than 2, wliich is but little longer than 3. Prot/iorax Dearly 
long as liroad, broadest at the base, the sides gently ronnded, 
the apical constriction very feeble, the apical inaigin truncate 
dorsally and without postocular lobes; the uppier surface deejily 
and reticulately punctated, Sciitellmn almost circular, bare. 
Elytra comparatively elongate '('S''.:- '.4), the margins deeply sinuate, 
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the apices almost jointly round eel ; the. sutiiriil inip.ressioii deep 
a, lid almost symmetrical, l)at sligliily inclined to tlie la'giit, tlie 
apicaJ firea witliout raised setie ; strim 9 and 10 almost reaching 
tlie base. Legs comparatively sliort, the hind femora not exceed- 
ing the apex of the elytiu, the femoral teeth shai-p and S|,)iiie-like; 
the basal siiiiiation of the tibiai ratlier slinJIow, the Irind pair 
clothed above vi'tli broader pink find wldte scales. Ve/nter with 
segment 1 shorter than 2 behind tlie coxa?, segment 5 simple. 

IjengtJi^ 2*8 mm. ; bread tip 1*6 mm. 

Sarawak: 1 d, on dowers of Vernoo da miiorea, 8. ii. 1914 
(G. E. Bryant"), 

9. Balaninus ritfulus, sp. n. 

d- Colour brown, the upper side fairly densely clothed witli 
rather nai'row, reddish brown scales: tlie pronotmn with «a 
narrow central line of longitudinally placed yellowisli scales; the 
elytra witli a large a-pieal ai’ea clotlied witli broader yellowish 
scales and a short stripe of siini1a,r scales at the liase of interval 2 ; 
the wliole sternum clothed witli separated liroad yellowish scales 
which are denser on the mesepimeron aiul the mai*gin of the 
mesepi stern urn, the scales on the venter being denser and 
narrower. 

Bmd with the rostrum arising from well below the middle of 
the eye; the vertex tliirdy, the forehead densel}^ covered with 
scaling. Rostrnmi (broken at the apex) distinctly punctate 
laterally at the base, but without any lateral fini’ow or carina, 
the scrohe not passing beneath the rosti*nin nor exceeding the 
antenna., jintennm inserted far behind the middle, the scape 
almost touching the eye; the fnnicle witli joint 1. distinctly 
longer than 2, and 3 than 4, 5 tlie shortest, 4, 6 and 7 suheciuai 
and a little longer than broad ; the cl idi about as long as tlie four 
preceding joints, joint 1 a little longer than 2, and 2 than 3. 
ProtlioraiV a little broader than long (8 : 7), the sides subparallel 
for a short distance from the base, then, rouiidly naiTowii], with- 
out any apical constriction, the apical iBargins feebly arcuate 
dorsally aiul ■without any postocular lobes ; tlur upper surface 
with regular reticulate punctures. Smtellwn nearly circidar, 
■with ' a few minute, .scales. Elyfn^a ■with the' lateral 'margins 
deeply sinuate and the apices jointly eroai’ginate ; the basal 
sutural impression deep'a.nd asymmetrical, the edge of ,' the, right; 
elytron being depressed helowbhat of the left, the suture without 
raised seta? at 'the apex, 'strife 9. and '10' not nearly, reaching, the' 
base. comparatively short, thebi,nd femora not exceeding the' 
elytra, the femoral teeth sharp and apine-Iike, the basal simiation 
on tlie tibia" -well markecb the hind pair with fine setiform scales 
above like the rest of the legs. Venter witli tlie two liasal 
segments equal behind the cox?e. 

Length, 2*6 mm,; breadth,, 1*4 mm •, 

Sarawak: 1 2 , on flowers of Ver7ioma arhorm,, Mt, Matang, 
1000ft., 8. ii, 1914 {G, E, BrymiL). 
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10 , Balaninus cyrosicollis, sp. n. (PI. II. fig. 2.) 

(S 5 • ]:)lack, clotlied a.bove with narrow daik brown scales 
mottled witli -whitish ones, and with a faint central paler stripe 
on the pronotinn ; heneatli, with separated narrow wliitish scales 
tiironghoiit, and without a-ny of the usual dense patelies of 
broa,der scales, 

Bead 'with the rostrum arising from 'well above the middle of 
the eye in botli sexes, its upper surface being on a level with, the 
top of the eye ( d ) er a little ])elow it ( J ). Eostrum . — d j tw^o- 
thirds the length of the body, rather coarsely and confiuently 
punctate in the basal section, wdtbout any smooth central line, 
but with a vei'V sbailow broad lateral fuiM-ow read dug the 
a,nteiina and boiuided below by a distinct carina,, the sci‘obe 
passing beneatii tlie base of the rostrum and extending shortly 
beyond tlm antenna ; § , seven-eiglitbs tlie length of the bod}^, 
the lateral furi*ow scarcely shorter, and tlm punctures rather 
finer. xi'Jitennee inserted behind the middle of the rostrum in 
both sexes, tlie scape not reacliing tlie eye ; the funicle with the 
two basal Joints equal, 3 slightly longer tdia.n 4, 5“7 a little 
shorter and equal in length ; the club short, ovate, as long as the 
two preceding Joints, Joint 1 slightly longer than 2, and 2 than 3. 
Protkormv. slightly broader than long (6 : 5), broadest at the base, 
the sides rather strongly rounded, with a clistinct apical constric- 
t ion, the apical margin truncate dorsally andwithout postocular 
lobes ; on the upper surface the reticulate punctures have coalesced 
so that the interspaces form numerous fine sinuous ridges. 
.SeuteU'imi. longer tlian broad, with fairly dense pale setiform 
scales. elongate (4 x 3), the margins distinctly sinuate, 

the apices Jointl}’' rounded ; the basal sutural impression com- 
paratively shallow' and a.symmetrical, being almost entirely con- 
fined to interval 1 on the right elytron, the apical portion of the 
suture without raised setm; striie 9 and 10 not reaching the l)ase. 
Legs moderately long, the hind femora sliglitly exceeding the end 
of the elytra, tlie femoral teeth sharp and spine-like, tlie tibim 
with tlie basal sinimtion feeble and clothed only with setiform 
scales. Tenter with segment I sliorter than 2 belli nd the coxm. 
r)*8~6'4 nini. ; breadth, 2'4--3' mm. 

'Sarawak: 3 c? c?, 2 5''?» -Qnop, iv. 1014 (types), and 2 d 
lhmk,w.I014(6^^ ' ' 

The sculpture of the pronotiim and the short antennal club are 
very distinctive characters.' 

, 'll'.: 'B4LANiNUS,,mnEOCT^^^^^ sp. n. , (PL 1. fig. '5.) 

VC?''? •: Ool(>ur''duli 'black, the. upper surface covered with rathe'F 
''Sparse short hair-like .wiiite' scales (producing a dull 'grey efiect) 
,a,nd/witli'' the. follow'i,ng '.'black 'patches , on , which, ' the' scales" «are'' 
ulark: the .forehead and 'vertex. 'of, the.'.liead,' a large' triangular 
patch in the middle of the base of the pronotum, a trausveivse 
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band on the elytra before the middle extending from stria 2 to 
the margin and incduding the whole shoulder and the base from 
stria 4 to the inai‘gin,, and a complete subapical transverse hand 
about I mm. wide; on the lower surface tlie scales ai'e radlier 
wider, except on the sides of the prosternura, the middle of the 
metasterniim, and on the whole of the last tliree ventral seg- 
iiieiits; on the mesepimeron and at the sides of tlie first two 
ventral segments tlie scales are lai’ger and closer together, arid on 
the front part of the prosternniii they are almost round and 
separated. 

Head with the rostrum arising above the middle of the eye (in 
side view), its upper edge being on a level with ( $ ) or above ( cf ) 
the top of the eye. Bostrum — d > shorter than tlie body (10 : 13), 
rather more distinctly punctate than usual in the apical lialf 
(especially at the sides), in tlie basal half with a smooth centi'a] 
line, and two rows of punctures on each side of it, below these a 
lateral furrow as long as tlie scrohe and containing a single 
regular row of punctures, its lower edge being distinctly carinate, 
the serolie passing beneath tlie rostrum at the base and not 
extending in front of the antennse ; 2 ? shorter than the 
body (10 : 12) and rather more slender than that of the d , 
the punctures finer (except close to the base) and tlie lateral 
furrow slightly shorter, uintennce inserted slightly behind the 
middle of tlie rostrum in both sexes, the joints of the fiinicle 
with pale recumbent setae, the scape not neaily reaching the eye; 
joints 1 and 2 of the funicle equal, 3 longer than 4, 4-5 siihequal, 
7 e(pial to 3 ; the club with yellowish-grey pubescence, joint 1 
longer than 2, and 2 than 3. ProtJioras broader than long 
(5 :4), the sides almost parallel for a short distance from the 
base, then strongly rounded, the apical constriction well marked ; 
the apical margin truncate dorsally and with feeble ocular lobes ; 
the upper surface with regularly reticulate punctures and no 
distincti central line. Soiitellum subqua,dra.te, covered with dense 
wliite scales, excepit a narrow strip on each side. Elyf/m slightly 
longer than broad (8: 7), the apices almost jointly rounded, the 
lateral margins deeply sinuate: the basal sutural impression rather 
shallow and a.sym metrical, interval 1 of the riglit elytron being 
lower than tliat of the left, the apical third of the suture with 
erect black spine-like bristles, the striae 9 and 10 not reaching 
the base. Legs elongate, the hind femora distinctly exceeding 
the elytra ; the femoral teeth long and sharp, especially that on 
the hind pair; the second joint of the hind tarsi longer than 
broad. FcaiSgr with segment 1 longer than 2 behind the cox^ ; 
..segment, 5 of .'d not. impressed' and' with,. a stout erect seta on' e.ach' 
side at' theliind margin.. 

4'8-“5-2mmv ; breadth^ 2'4“2*8 mm. 

Sarawak: I d 1 ?, on flowers of Vernonia arhorea, Mt. 
Matang, lOOOft.y ii. 1914 {G, B. Bryant), 
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12. 'Balaninus nigeorufus', sp. D. ■ (P], i. fig. 1.) 

cS . (leriei-jil colonr fei'rnginoJ'us, the elytm black; tlie forehead 
and a ^l^l^ro^v centi'al stri]:)e on the pronotiim with dense }'el]ow 
scales, tlie sides of the latter with scattered and narrower yellow 
scales; the elytra with the following yellow scaling: a dense 
stripe on intervaJ 2 from the base to the middle, a, transverse 
postmedian l:)a,nd on intervals 3-5, and widely scattered isolated 
scales elsewhere, interspersed with, Imir-like white scales ; the 
nnderside for tlie most part rather thinly clothed with narrow- 
3 ^ellowisli scales, a compact patch of broad creamy scales before 
the front coxm, and a similar patch on the mesepimeron and on 
the whole side of the laetasfcernimn 

Mecfd with tlie rostrum arising from above the middle of the 
eye. liostrmn about half tlie length of tlie body, with five 
narrow carimB at tlie base, tlie intervening strife lieing sliallowdy 
punctate, tlie scrobes passing beneath the rostrum at the base 
and scarcely extending beyond the antennfe. jintennce inserted 
distinctly beyond the middle of the rostrum, the scape not 
reaching the eye ; the funicle with joint 1 a little longer than 2, 
joints 3 and 4 equal, 5 and 6 a trifie shorter and equal, 7 equal 
to 3 ; the club with joint 1 longer tliaii 2, and 2 than 3, 
Protkofax a trifle broader than long, the sides slightly rounded, 
the apical constriction almost obsolete ; the apical margin slight]}^ 
arcuato ' dorsally; with, very feeble ^ postoeular. lobes ; the,, upper, 
surface ivitli leather sli allow and partly confluent reticulate punc- 
tures,' Smtellimi elongate and. clothed.' '-with dense yellow scales. 
..Ehjtra' slightly- longer than broad, the lateral imirgins sinuate, 
the apices almost Jointly rounded ; the basal sutural depression 
broad and deep, and almost symmetrical, the apical tliird of the 
suture Avith short, obliquely raised scales, strife 9 and. 10 not 
reaching the base. Legs comparatively short, the In’nd femora 
not exceeding tlie apex of the elytra, the femoral teetli short and 
"sharp:, tlie froiit coxfe with a conical process; the Iiind tibhe 
wdtli tiliree-foiirths of the upper surface clotlied with broad yellow 
scale's, all th.e remaining scales on all the. legs Toeing, setiform aivd 
'ovliite. Yentsr -with segment 1 much longer tlian 2 behind the 
eoJM. 

, 'XeHpffA, 4*C>,mm. ; breadth,: ,.2.-6, mm. 

' '&EAWAK: 1 'c^,' 'Kuchiii^^ 1897 (R SImIford. type).;,l cf 
Quop, '7..;.iv,,l'914 (fek' 

■■ ■'. 13. Balanikus S'UBFARTrrus/.sp. n. (FI. II. fig.' 6.) : ' 

5 . Colour ]>lack, variegated wuth dark lirowip briglit fawn and 
white sorties ; the head beneath with small separated Aviiite scales ; 
":":tho pronotum with scattered fawn. 'and white^ scales:; at the sides' 
ainl with a ]>3‘oad inedian stripe of elongate scales, which is 
broadest near the base and gradually narrows in front, the scales 
converging tow-ards a point on the median line behind the middle; 
the sciitelhun with dense :::.si.lyery' white scales; the elytra thinly 
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clotliecl for tlie most part with fawn or brown scales ami a, fcAv 
scattererl wlute ones, witli a very indefinite trajisverse Ixind 
beliiiKl tlie middle formed principally of white scales ; tlie proster- 
niun with large separated white scales on the aiiteeoxal area, and 
line white and brown scales at tbe sides; tlie rest of the sterninn 
witli narrow wdiite and fawn scales, except for a dense patcli of 
white ones on the inesepiineron ; the venter witli dense white 
scaling on tlie two basal segments, and fawn scales on the others. 

Head ivith tlie upper surface of tlie I'ostrum on a line with 
the top of the eye. liostritm strongly bent downwards beyond 
tlie middle, about two-thirds the lengtli of the body, strongly 
punctate in the basal section, with a low central caiina, as well 
as a lateral one, but no lateral furrow, the scrobe passing beneath 
the liase of the i-ostrnmbut not exceeding the antenna. Aniennm 
insei'ted far behind tlie middle of tlie rostrum ; the funicle with 
the two basal joints equal, 3 longer than 4, 4-7 subeqiuil and 
ivitli appressed white setae ; the club ovate, as long as the two 
preceding joints and clothed wdtli golden pubescence, joint 1 
1 ‘atlier longer tliau 2, and 2 tlian 3, Frothorax much broader 
than long (10 : 7), broadest at the base, the sides strongly rounded, 
the apical constriction deep, the apical margin truncate dorsall}’- 
and with distinct postociilar lobes; the upper surface with deep 
reticulate punctures. Sciiiellum strongly elevated, longer than 
broad. EhjUxt witli the lateral margins not siiuiate, the apices 
jointly rounded, tlie sutural impression rather shallow and asyni- 
metrical, interval 1 of the right elytron being lower and broa,der 
than tliat of the left, the apical half of tlie suture with stout 
raised spine-like bristles, strite 9 and 10 not nearly reaching the 
base. Legs moderately long and stout; the hind femora, some- 
what exceeding the end of the elytra, the femoral teeth broad 
and sliarp, that of the hind pair broadly laminate and ending in 
a. sharp point ; all the tiliim clothed above with broader scales, 
the basal sinuation obsolete on the anterior pairs, but well marked 
on the hind one, the upper edge of which is distinctly sinuate. 

Lengthy 4-4-~4*6 rmn. ; bi'eadth, 2*5-2‘6 nim. 

Sarawak: 1 2 i oti flowers of Miv Matan 

1000 ft.,' 12.'ii. 1914, and 1' 2^ Mt. .Merinjak, 1500 ft,, 25, v.1014' 

{G, E, Brymii). ■ ' 

'■''14, Balaninus MCEsms, sp. n, ’ 

'-■''2',. Bla(ik,, thinly clothed, above with ■rec'iimbent' wliite:.'Setm 
and without 'any 'markings'^formed; of ■'scales. ; ■, '.tlie ' scutellum: with' 
dense white scales ; the lower surface thinly clothed with white 
setic or narrow scales, with the following broader white scales : 
a few on the piosteinum in front of the coxic, a dense patch on 
the mesepimeron, a small patch at the apex of themetepisterniim, 
and a, small latei^al patch on the 2nd ventral segment. 

Head with the rostrum arising from above the middle of the 
eye. Rostrum shorter than the body (5 : 7), punctate at the 
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base, wifcli ji s,iTiootli ceiitiul line and a very shallow punctate 
liiteral fii:i‘row 5 boun,ded ])elo\vby n. fine 6rrina ; the scrobe passing 
beneath, the rosti'inri. at the base and not exceed,iiig the antenna. 
Antennm inserted a little Ijeliind the middle of the rostrum, the 
scape liot re:T(‘}iing tlie eye ; the funicle witli joint 1 very slightly 
longer tliaii 2, 3 a little longer than 4, and 4-7 subequal ; all the 
joints Avitli a few recumbent white setm: the club about as long 
as the two preceding joints and with joint 1 distinctly longer 
than 2. Protliorax l:)roatler than long (11 : 9), broadest at the 
base, tlie sides ratlier strongly rounded, the apical margin slightly 
arcuate dorsally and without any postocnlar lobeKS ; tlie upper 
surface witli I'eticulate punctures and a low median cai*iiia. 
SmUllimi sliglitly i-aised and a little longer than broad. Elytra 
agreeiiig witli the description of those of B. siihpartitiis, but more 
pointed beliiml. Leys rather long and stout, the hind femora 
exceeding the apex of tlie elytra; the femoral teetli coinpaiu- 
ti vely small ; the tibiai clothed only witli setiform scales, the dorsal 
edge straight, and the basal sinuation very shallow. 

Lengthy 5 ’5 mm. ; breadth, 3 mm. 

Sarawak : 1 J , Quop, 6. iii. 1914 {G\ E, Bryani). 

15. Balaninub tumidirostris, sp. n. (PI. II. fig. 10.) 

d* . Black, wuth blackish recnmbeiit setce, and the following 
markings'', fornred' of rather, broad, white scales: the prothorax' 
with a lai‘ge basal patch on each side, linked togethei* by a narrow 
band along the base and continued outwards so as to join up with 
tlie niesosternal patch ; the ehd^ra with a common sqiiai’e median 
patch c^xtending on each side to stria 2, a broad transverse band 
on each side about tlie middle extending from stria 6 to the 
margin, a short stripe near the apex of interval 3, a snihll spot 
near the apex of interval 2, a fringe of single white scales along 
the apical margin and a fewnarrowwliite scales sparsely scattered 
on the black areas ; tbe scvitelliim with dense wliite scales ; the 
lower snivface fairly densely clothed with wdiite scales, but more 
til inly so on the sides of the prosternum and on the basal half of 
themetepisternnm. ' 

iJMd with the upper edge of the rostrum above the top of the 
eye. Bmtrimi less than half the length of the body (5:11), 
strong! j curved downwards from the liase, thick at the base and 
'grad,ualIy'Wdde,niD'g to tlie insertion of .the antennae, then abruptly 
na.i'TOwed and b.ecomin,g cylindri'cal , and shiny, with rows^ of fine 
punctures ; the basal area opaque and rugose, witli three distinct 
carime ; the scrobe passing irnmediately beneath the rostrum, sq 
tliat the sca])e in repose is quite invisible from above. Antmnm 
inserted w'ell liehind the niiddle of the rostrum ; the scape very 
short (shorter than tlie two basal Joints of the funicle together), 
the club forming nearly half its length, and not quite reaching 
the eye; the funicle thinly clothed with recumbent light brown 
set?B, Joint 1 a little longer than 2, and 3'. than 4, 5*-7 shorter and 
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equal to one anotlier ; the club nearly as long as the three pre- 
ceding joints, the apex obtuse and joint 1 distinctly longer tlian 2. 
Prothorax soinewliat l>roader than long (5 : 4), broadest at the 
base, the sides almost straig-ht and sligtitly converging from the 
base to the middle, then rounde<l, and strongly constricted at tlie 
apex ; the apical margin truncate dorsally and with feeble post- 
ocular lobes ; tlie upper surface with deep reticAihite punctures. 
Scutellum small and narrow, twice as long as broad. Eljjtra with 
the slioiiiders very sloping, the conjoint npices shallowiy sinuate, 
the sutural impi-ession shallow and ns^anmetrical, the sutural 
margin of the right elytron being distinctly sinuate, and the 
apical half of the siitiii’e with raised interlocking setie ; stiiw 9 
and 10 not neaid}- reaching the base. Legs not long, the hind 
femora not exten(iing beyond tlie elytra ; the femoral teeth long 
and sharp, the tibiic with the basal sin nation shallow. Yeater 
with segment 1 flattened in the middle ; segment 5 with the 
apical margin broadly sinuate, the two angles lieaidrig a. tuft of 
brown hairs ; tlie p}^gidium with erect Iwowii liairs sliorter than 
the ventral tufts. 

Lengthy 4*5 mm.; breadth, 2*2 mm. 

Sarawak : 2 S S ^ Kuching (i2. Shelford), 

The structure of tlie rostrum distinguislies this species from 
all the others iiere described, but it is prolialile that tlie character 
may prove to be less pronounced in the female sex ; the conceal- 
ment of the scrobe and the shortness of the scape are also peculiar 
characters. 

16. BaLANINUS TRINOTATUS, sp, n. (PL II. fig. 8. ) 

< 55 . Colour dull black, tliiniy clothed above witli narrow 
brown scales interspersed witli wliite ones, the latter fi'ecjiiently 
deciduous hut always present along tlie base of the eh'tra., which 
also bear an elongate dense patch of broader white scales on 
, interval 2 beliind the middle and a few wliite scales and Inistles 
on interval 1 at the same jdace ; the scutellum witli dense white 
scaling; the lower surface clothed with fairly broad biit isolated 
white scales, and with ’much denser patches on tlie mesepimeron, 
at the posterior angles', of iiietasternum, and along the sides.' of the 
'abdomen.. ■. . 

jShad with the rostrum arising from well above the middle of 
the eye, its upper surface being a little above the level of tlie top 
of the eye in both sexes. Lostrmi about three-fift] is the length 
of the body in both sexes, stout in the basal half and distinctly 
narrower beyond the antenme ; the basal area with tv/o irregular 
row^s of punctures on each side of the smooth median line, tlien 
a broad lateral furrow, edged below by a sharp earina ; the sciaibe 
passing heueath the rostrum at the base. Antewar inserted at 
about the middle of the ro.#jrum in both sexes, tlio scape not 
nearly reaching the eye; the fnnicle with joint 1 as long as 2 
and half of 3, joints 3-5 gradually diminishing, and joints 4, 6 
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and 7 siibeqnal in lengfcli ; the club a little longer than tlie three 
preceding joints, and with joint 1 distinctly longer than 2. Fro- 
thorax nea.rly as long j:is broad (5 : 6), broadest at the l)ase, tlie 
sides gently roiiinled, the apical constriction shallow, tlie aq)icH.l 
inargiii truncate dorsaliy and with feeble postocular lobes; the 
upper surface with shallow reticidate piiiictation and occasionally 
with a faint central earina* BcuielUim longer than broad. 

Elytra witli the latjeral margins not sinuate, the apices jointly 
roiinde;!, the sutural impression moderately deep and quite asym- 
metrical, being almost entirely con lined to tlie right elytron and 
extending liackwarils to the top of the declivity, and the apical 
third of the suture set with raised interlocking black bristles. 
Legs moderately long, thinly clothe«l with white setiform scales ; 
the hind femora shortly exceeding the apex of the elytra, tlie 
femoral teeth rather long and sharp ; the tibiie with the dorsal 
ma-rgiii straiglit and the basal siiiuatioii veij shallow. Venter of 
d with two tufts of fairly long yellowish setie on the apical 
margin of segment 5 ; the pygidiuin with dense erect blackisii 
setiB. 

Lengthy 3‘5-4‘5 mm.; breadth, 2-2'5 ixmi. 

Saxiaw^ak: 2 d ^ 5 , Kuehiiig, vii, 1900 {E. Shelf or d) \ Id 
1 5 , Mt. Matang, 1000 ft., xii. 1913 {G. E, Bryant, type)* 

,, 17;.bBALANIK'US .CONSOCIUS, sp. n . 

d . Very closely allied to B, trinotcUus, n., and apart from 
its larger size, differing only in the following characters :—T|ie 
chib of the aiitenmB proportionately smaller, being a little shorter 
than the three preceding joints; the prothorax distinctly more 
transverse; the elytra with a post-median patch of white scales 
on interval 3 similar to that on 2, but a little shorter, without 
any white scales on interval 1 and with the sutural bristles 
entirel}^ black ; the liftli ventral segment of the d with the 
apical t3ufts composed of very sliort setic and a single long one. 

Leiigth, rr2 inm.; breadth, 3 mm. 

' Baiiawak;: 1 d', Mt. Matang, lOOOft., ;26.i.l914 (fr. ii-'. Bryant), 

;18. BALAXINITS imiFASeiATUS, Sp. 11. (PI. II. hg. 5.) 

d ? c Black, subiiitid, thinly clotlied above with narrow white 
and light Iwown scales, and with ina.rking\s forineil of l>roa<ler 
white scales ; tlie pronotum with about a dozen broad wliite 
scales at each basal angle ; the scutelliim whli dense wliite scales; 
the elytra with a, qiost median inacular wh'tG band lying between 
1 and 8 or 9 ; the sternum clothed with separated white 
scales ami the usual denser patches, and the abdomen with denser 
scaling throughoutk 

Head witli the rostrum arising froiin about the middle of the 
eye in botli sexes.'. dx shorter .the body (3;: 5),' 

the basal portion with a sihgle row of' punctures on each side, 
followed hj a distinct lateral furrow which is hounded below by 
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a sliarp ca.rina, thesarobe passing beneath the base of the rostrum 
and not exceeding tlie aiiteiina; J , longer tliaii tlie bod}" (13 : 11), 
tile ijMsal portion, ^vith two rows of punctures on each side and 
the Literal furrow less distinct. Antermce iuserterl at ( c3“ ) or far 
behind ($ ) tlie iniddle of tlie rostrum, and the scape not nearly 
reaching the eye; the funicle with joint 1 a trilie longer tliaii 2, 
3 longei* than 4, and joints 4-7 sii)>equal ; the club equal to the 
three preceding joints, its hrst joint distinctly longer tha.n the 
second, Frothorax broader than long (1 1 : 8), broadest at the 
base, with the sides gently rounded, and shallowly constricted at 
the apex, tlie apical margin truncate and witli veiy feeble post- 
ocular lobes ; the upper surface with closely reticulate punctures. 
ScateUwni longer than broad. Mlytra with the latei’al margins 
not sinuate, tlie apices jointly rounded, tlie sutiiriil impression 
very shallow and contned to the rigid elytron, the .raised sutural 
bristles varying from yellowish or light brown to blacldsh. Legs 
thinly dotheil witli white setiform scales ; tlie hind femora 
distinctly exceeding the elytra;, the tooth on the femora dilated 
at tiie base ; the tibiae straiglit and without any basal sinuation. 
Venter of o with the basal segment merely iiattened in the 
middle and not impressed, segment 5 also somewliat flattened 
and with two isolated erect hairs on the apical mai'gin ; the 
pygidiiini witli a dense tuft of erect white setm. 

Lengthy 2*75-4*25 nun.; breadth, 1*5-2*25 mm. 

Sarawak: 1 8 , Simunjon, 1855 (aI. IL Wallace^ ^ ?5 

Kuclung, 16. vii. 1900 

19. BALAXINIIS .BECEMXOTATlTSy.Sp. 11. (PI. II. fig. 1.) 

5 • Bitll black, thinly clotlied above with recumbent blackisli 
narrow scales or setm and witli ma,rkings formed of broad wdiite 
scales; the pronotum with a. basal trapezoidal ivhite patch on 
each side, tlie base of wdiich lies between stiiai 4 and 8 of the 
elytra; the elytra, with a few white scales a.t the base of intervals 
2 and 3, behind the iniddle a transverse white patch between 
strim I and 3 and, another on a line witli it between stria! ,5 a.nd 9, 
and finally a si lort white line at the apex of interval 2 ; tlie lower 
surface for the most,, part t.hinly, clothed with w.idely separated 
liar row,, white s.cales, with the' following parts' covered, with dense 
broader scales ; the anfcecoxal area of the prosternum, the meso- 
sternal pi*oces*s, the niesepimeron and a part of the mesepistermim 
adjoining it, the basal external angle of the nietasteruum, a.nd a, 
large lateral patch pn1ihe,tv*^o basal 'vehtra.l, segments. 

with the rostr um arising from about tlie mid tile of the 
"eye. Jfe'^rn.m'sltrnder^. cUstinctly 'longer'' than^ the body (17 : 14), 
with two rows of very fine punctures on eacli side in the liasal 
portion and beneath them an obsolescent punctate lateral furrow, 
bounded below by a carina ; the scrobe passing beneath the 
rostrum at the base and not exceeding the antenna. A-niennce 
inserted far behind the middle of the rostrum, the scape not 
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reaching the eye ; the fiuiiele with joint 1 very slightly longer 
than 2, and 3 longer than 4, joints 4, 5 and 7 snbeqvial and 6 a,- 
little shorter ; tlie club as long as the preceding 2| joints, its first 
joint nearly twice as long as its second, Frothorax l:)roa(ier than 
long (6: 5), broadest at the base, with the sides almost straight 
and gradually narrowing from the base to the middle, tlien rounded 
and with a distinct but shallow apical constriction, the apical 
margin truncate dorsally and without any postocular lobes ; the 
upper surface regularly and reticulately punctate throughout. 
ScuieU'wm subqiiadrate, with a few minute brownish scales. 
Elytra 'with the lateral margins not sinuate, jointly rounded at 
the o.,pex, the sutural impi'ession very broad, deep and almost 
symmetrical, the apical tiiird of the suture with raised inter- 
locking black bristles. Legs long and slender, thinly clothed with 
wiiite setiform scales; the hind femora with almost the whole 
clavate portion extending beyond the elytra, the tooth on the 
femora triangular at the base; the tibiae straight, ■without a, 
■basal siiuiatioii. 

Lengthy 5*5 ram. ; breadtli, 3 mm, 

Sarawak: 1 5 , Lunchi, 6. i. 1914 i?. 

20 Balaninus quincunx, sp. n. (PL II. %. 1 1 .) 

(5 $. Black, dull or siibnitid, thinly clothed above with 
blackish narrow scales or setse, and with markings formed of 
broad ivhite scales ; the pronotimi with a transverse elliptical 
basal wiiite patch on each side extending from stria 3 almost to 
the mesepimeron; the elytra with a short white stripe at the 
base of interval 1, behind tiie middle a transverse niiiGular patch 
on intervals 2 and 3, on the same line with it a band on intervals 
7-10 (or 6-10), and a short apical wiiite stripe on interval 1 ; 
the lower surface fairly closely covered with separated broad 
wiiite scales, with the usual denser lateral patches, tli at on the 
prosterimm extending upwards along the apical constriction to 
the level of the middle of the eye, 

■ '7IIead with the rostrum arising W'ell above the middle of the 
eye, its upper surface being on a level with the top of blie eye in. 
'both sexes. Rostrum — d , two -thirds the length of the body, 

the basal portion coarsely punctate, with a sinooth median line 
and a broad' lateral furrow bounded lielow by a sharp carina., the 
sci‘obe'p)a..ssing.:'beiieat’h; tlia 'rostriini at some distance from the 
base and distinctly extending beyond the antennsB ; in the 5 , 
nearly as long as the body and more strongly curved, the puneta- 
tion much finer and the lateral furrow less distinct. 'Animnce 
inserted at ( c? ) or some\v.liat behind (J) the middle of the 
rostrum, tlie scape not nearly imcliing the eye ; the funicle with 
the two basal joints ecpmh' 3. longer.thaii '4, and ;jo;in,fs 4--7,'s 
equal ; the club about ' equal to "the. .'three 'preceding joints,, and. ■its,, 
first joint distinctly longer than the second. Frotkomx (d) 
distinctly transverse, the sides subparallel from the base to the 
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iiiiddle, then stroiigiy roiiiKled and with a., deep apical eoiistrictioii, 
the apical ina.rgin truncate dorsa.lly and wdth no ti-ace of post- 
ociikir lobes ; in the J the sides care gently and regnlaiiy rounded, 
and with hardly any a.pical constriction ; the upper sui*face 
coarsely and reticiilately punctate throughout. Scntelkmi slightly 
long'er thaii ]»road, with a few dark scales. Elytra with tlie 
lateral margins straight, the apices jointly sinuate, tlie .sutural 
impression confined to the right elytron, shallow and cAtending 
from the apex of the basal stripe to the top of the declivity, and 
the apical third of the suture wdth raised interlocking black 
bristles. Legs rather thinly clothed with wdiite setiforin scales, 
the hind femora extending shortly beyond the elytra, and the 
tibia? straight and with a shallow basal sinuation. Tenter of S 
witli tlie anal segment simple and wdth an apical fringe of 
yellowish seta? ; the pygidiiim with long dense erect brown setm. 

Le/iigth, Td mm,; breadth, nun. 

Sarawak: 1 o'? Mt. Matang, ii. 1914 (type), and 1 J , Qiiop, 
iv. 1914 (Cr. E, Bryant), 

Like a small B, imitator, sp. n., with reduced white markings, 
except that the basal stripe on interval 1 of the elytra is at least 
twice as long, the rostrum, is more coarsely punctate, tlie last 
ventral segment of the d lacks the erect hairs, and the setm on 
the pygidium are much longer, 

21. Balaninits ANALiSj sp. n. (PL II. fig. 9.) 

S 5 , Dull black, fell inly clothed above witli recumbent hlackisli 
vscale'iike setae, with, markings formed of dense broad white scales; 
the protliorax with a large transverse basal white patch on each 
side extending from the mesepinieron inwardly as far as stria 3 
of the elytron, and a vertical lateral band on each side of the 
apex extending from the prosterimm up to the level of the top 
of the eye; the elytra with a white patch siirrounding the 
sciitelluni on the bases of intervals 1-4, a broad wdiifce band just 
behind the middle between stilai 1“10, wutli its anterior edge 
deeply simiate and tlie portion on interval 4 reduced and some- 
times absent, a short white stripe on the apical fourth of interval 1, 
a few scales at the apex of interval 2, a, row of 'single whitC' scales 
on the apical fourth of interval 10, and a similar row^ of much 
narrower scales on th e. extreme, margin ; the lower surface fairly 
densely clothed witli white scales, which are iirostly ii arrow in 
the .median area^ and 'broad ,latera..lly, being densest on the front 
portion' .of the' prostemum,' 'on ' the ■mes'epimeron,'' niesosternal,.. 
process, external apical angle of the metasternum, and on the 
extreme lateral margins of the abdomen ; in the S the scales in 
the centre of the metasteriunh are very long, narrowiy lanceolate 
and oMiquely mised, and those in centre of the fiist ventral 
segment are setiforin. . 

Mead with the rostrum arising in the S far above tlie middle 
of the eye, its upper surface Wing on a level with the top of the 
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eye ; in the $ it arises only slightly above the iniddle of tlie eye, 
iis npper surface lying mncii below the top of the eye. liostrum — 
cT , only a little longer than half the body, the basal half with 
a. smooth Gentral line and two irregular rows of punctures on 
eaeli side, then a broad lateral furrow, Inmided below ]>y a distinct 
Carina, the scrobe passing beneath the rostrum at the l:)ase and 
extending shortly beyond the antenna ; in the J , slightly longer 
than the body, with the punctures and lateral furrow inucli less 
distinct. Antemice inserted near ( J ) or far behind ( 5 ) the 
middle of the rostrum, the scape not reaching the eye ; the funicle 
Avitli joint 1 vslightly shorter than 2, joint 3 distinctly longer 
than 4, and 4*- 7 subeqiial ; the club slightly shorter than the three 
preceding joints, its first joint longer than the second. Protkorax 
distinctly bmader than long (3 : 2), broadest at tlie base, the sides 
straight and gradually narrowed to the middle, tlieii I'ounded and 
with a well-marked apical constriction, the apical margin truncate 
dorsally and sloping obliquely forwards behind the eye ; the 
upper surface retieulately punctate throughout, sometimes wuth 
a trace of a median line. Scutellimi subqiiadrate, with a few 
dark scales. JPyim with the lateral margins not sinuate, tlie 
apices separately rounded, the sutural impression deep arid 
asymmetrical, the apical third of the suture with raiseil inter- 
locking black bristles. Legs rather densel}^ clothed with white 
setifona scales; the hind femora extending w^ell beyond the 
elytra, and the mid femora with a fringe of hairs on the lower 
edge in both sexes ; the tihife straight and with the basal sinua- 
tion very shallow. Venter oi the <S with a large deep depression 
on segment 1, segment 2 with the posterior margin strongly 
angulate laterally, 3 and 4 flattened in the middle, and 5 excavate 
and bare in the middle, the posterior edge with a broad deep 
emarginatioii and fringed with hairs, tlie outer angles being 
visible from a, hove in the form of two conical prominences ; in 
the $ segment 5 bea.rs an oval median impression at tlie apex. 

Length, 4™5’25 mm.; breadth, 2-2‘5 mm. 

Barawak: 4 c? , 10 5 $ , Kuching, v. 1909 (J. .E, A, Leivis, 
type) ; 1 d? Puak, 30. iv. 1914 (Or. E. Bryant), 

' 22. , Balaninus imitator, sp. n. . ■ 

?A Extremely similar , to -15. ancdts, sp. ii.. but diftering as 
■'follow^s The apical white band on the prothorax does not extend 
above the middle of the eye, and the lateral basal patch hardly 
exceeds the fourth stria ; on the elytra there is no apical row of 
scales on interval 10 or on the mai'gin ; in the middle of the 
meta-steriium of the A the.seales. are,, snmil, flat and iiormal, and 
those on tlie first ventral segment are not setiform . lllie rostrum 
of the 5 shorter than tke .body^(7. : 9,,or;10),'and :the scrobe' 
extends much further beyond the antenna in botli sexes. The 
anteiin£se have joint 1 of the funicle sliglitly longer than 2, and 
;&§';,:elub::4:f;';neariy ..as,': long ’.as ,''tbe/^fout';';'preeodmg :qoints, :,Vv'Th:e 



OF BALANINTJS OCCUIIRING IN BORNEO, 


389 


ftiitiiral impression ivS rather sliallower and the sutural bristles 
less raised. The hind femora only slightly exceed the apex of 
the elytra. The l)asal ventral impression in tlie d is much 
shallower, tlie apical margin of segment 2 is quite sti-aight and 
not a.ngulate externally, segments 3 and 4 are transversely 
convex, and segment 5 is truncate at tlie apex, with a very 
sliallow median impression and a few erect hairs on each side of 
it ; the last ventral segment of the J is simple and without any 
impression. 

3-4 nim. ; hreadth, 1*6 -'2*4 mm. 

' Sarawak: cf, 3$ 5 (1 5 on Elceoccorpim), Quop, iii. 1914 

{G, E, Bryant ) ; 1 c? , 1 2 , Puak, v. 1914 {G. E. Bryant, type). 

23. Balaninus DECEFroR, sp. n. (PL XL hg. 3.) 

J . Dull black, thinly clothed above with small black narrow 
scales or setap and with markings formed of broad white scales ; 
the pronotnm with a narrorv transverse basal white patch on 
each side, almost reaching the mesepimeron externally and stria 5 
internally ; the elytra witli a few white scales at the base of 
interval 1, a naiTow transverse band at the base of intervals 2-4 
(or 5), the portion on 2 being nearly twice as long as the rest, 
and a narrow sinuate inacular white band behind tlie middle 
between strim 1 and 9, the spot on interval 4 being absent and 
those on 2 and 9 a little longer than the others ; the sterrmm 
with separated narrow white scales and rvitli dense patches of 
l)roa.der scales on the precoxal area of the prosterniim (emitting 
a band np the apical constriction to the level of the middle of the 
eye), on the mesepimeron, the mesosternal process, and the apical 
external angle of the metastenium ; the venter more evenly 
clothed with broader white scales. 

Yery similar structurally to P. analis, sp. n., and apai/t from 
its larger size differing only in tlie following chaiueters The 
scutellum has a broail and deep V-sliaped incision on its anterior 
margin ; tlie tootli on the femora is tiiangularly dilated at the 
base, find the mid femora entirely lack the fringe of hairs on the 
k) wer ed ge ; th e narrow scales on th e meta stern inn a.i'e not h aii*- 
like and raised, but short, recumbent, and trimeately fringed at 
tlie apex ; the second ventral segment is not aiigulate externally, 
and the fifth is not excised at the apex, but bears a median 
depression almost concealed by a dense tuft of incurved hairs 
arising from a low elevation on eatdi side of it ; aiul the pygidium 
is much' more exposed. ^ 'b' 

B. imitator, sp.' n.,. differs in having the' scutellum, ' uot''or 'very 
faintly ixidented in front “ the first joint of the fun id e is slightly 
longer than the second, and the club is relatively longer; the 
hind femora are shorter and the femoral tooth is less dilated at 
the base ; tlie basal ventral impression is much shallower and 
the structure of the fifth ventiul segment is mucli more simple. 

Length, 5'5 mm,; breadth, 3 mm. 

Sarawak, 
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24. Baeaxinus commodes, sp. ii. 

c? . Bla,ck, subiiitid, thinly clutlied a,]:)ove with reeuiiil)€‘iit 
blackish, scales o.r setje, and witli mark,ings fonried of ])roader 
white scales; tlie protliorax witli a subqnadrate l)a,sal white patch 
on each side opposite intervals 4-7 of the elytra, ; tlie sciitelhim 
with a few niiniite wliite scales; the elytra witli a few wJiite 
scales at tlie base of intei‘val 2, behind the middle a niaciiiar 
W'hite patch on intervals 2 and 3, and another in line witli it on 
intervals 7 and 8 ; the lower surface fairly closely covered with 
sepa, rated white scales and with tlie nsnal denser la.teral patclies 
of broader scales. 

The structural characters as in B. quincimsc. sp. n., except the 
following : — Ilmd longitudinally convex, with the rostrum arising 
aliout tlie middle of the eye. Ilostmui a little longer than half 
tlie body (5 : 9), the scrobe not exceeding the antenna. Fro- 
Fhorax less abruptly constricted in f.ront and with feelile post- 
ocular lobes. Bcutellum with a. few white scales. Venter of d 
with a shallow^ median impression on the anal segment, ^vithout 
any tufts of Iiair or apical fringe; tlie pygidium w’itli short 
white setjc. 

Lengthy 3*75 mm.; breadth, 2 mm. 

Barawak : 1 cf , Quop, iv. 1914 (ff. 7L Brifcmt). 

25. Bax^aninits cmvptJS, sp. n. ' (PI. II. fig. 12.) 

cf . Just like a very small specimen of B, mialis, sp. in, but 
the white markings differ as foliow>s : there is no vertical apical 
band on the prothorax and no rapical lines on the elytra; the 
basal patches on the prothorax are broa.dly trunca.te internally 
(instead of tapering to a point), and the postmedian liand on the 
elytra only readies stria 8. 

The structural chaimcters agree also, except in tlie folltnving 
respects : the rostrum is longer in qiroportion to the body (5; 7) • 
tbe fiinicle has Joint 1 equal to 2 ; the prothorax is in oiTMid on gate 
(9|-8), with the sides gentl}^ and more evenly rounded and 
scarcely .constricted at' the apex, the sculpturing bei.ng propor- 
tionately coarser; the mid femora, have no fringe of hairs 
■beneatli;,; the second ventral . seg.ment is, not angulate externally, 
and .the .fifth is quite simple and without any tufts of '},iai,rs ; the' 
pygidium, is clotlied, with' deiise erect xvliite setai (in Ji, ajiaUs mxA 
■ they are'; brow’ii).. ■ ' 

' 2*75n,nm, ; breadth, l'*5 mni. 

' BarAWak'I 'I c^,'Q^op, 24.d,ii,,I914 ((9,.'.i^^ ' 

26. Balaxinps sqelpoedi, sp. n. (PI. II. fig. 15.) 

2 . Colour piceous binwn, with dark brown scaling and mai-k- 
ings of fawn and white scales ; the prothorax with a narroiv 
central stripe of transverse fawn scales, and on each side of the 
base a quadrate patch (occupying one-fourth the width and extend- 
ing longitudinally nearly to the middle) formed of fawn scales 
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wliieli grioiiially turn to white at the base of the thorax, tlie iiiiier 
anterior angle of. the patch being produced as a narrow iougi" 
tiidiiial stiipe almost to the apex and with a few fawn scales just 
Ijelow its apical termination ; the elytra, with a complete fawn 
stripe on interval 1, and the following white markings: an 
oblong pa tell at the base of intervals 2 and 3, just behind the 
posterior line of tliis patcdi a small spot on intervals 3 and 5, 
aiiotlier at the base of 7, and just behind the middle a liancl on 
intervals 2-4, which is broadest internally and narrows out- 
wardly ; the front portion of the prosternuin, the sides of the 
iiietasternuin, and the sides of segments 2-4 of the abdomen wuth 
fairly dense creamy wliite scales, those on the mesepimei'on and 
metepisternuin still denser. 

Head with tlie front broader than the base of the rostrum, 
with a smooth central ridge and some fawn scaling on each side ; 
the rostrum arising far below the middle of the eye, its lower 
surface being on a level with tbe lower margin of the e\’e. 
'Rostrum shorter than tlie liody (5 : 7), very smootli and sbiny, 
Mlniost impiinetate even at tbe base, and without any lateral 
furrow or eariua, ; the scrobe entirely lateral in position. 
AnUmiai inserted far behind the middle of the rostrum, witli tlie 
scape reaching tlie eye ; the funicle with joint 1 only slightl^r 
longer than 2, joints 4-7 subeqiial ; the clnb nearly as long as the 
four preceding joints and with joint 1 slightly longer than 2. 

slightly broader than long (5:4), tlie sides parallel 
from the base to the middle, then rapidly narrowing, but scarcel}^ 
consti'icted at tbe apex ; the apical margin truncate dorsally anti 
without postoevdar lobes ; the upper surface with reticulate 
punctures and a low central carina. ScuteUu/m slightly trans- 
verse, with a, few pale fawn scales. Elytra with tlie apict^s 
separately I’ounded, tlie sutural iiopre.ssion rather; shallow 
and quite symmetrica], and the apical half of the suture 
witii inised interlocking bristles. Legs moderate, the hind 
femora slightly exceeding the apex of the elytra ; the femoral 
teeth stout ami sliarp; the tibhe with the basal sinuation siiallow, 
tbe bind pair with the dorsal edge distinctly sinuate. 

' 2*75' mm. : breaSth, I'.n mm. 

"Sarawak,: 1 J.., on ilo\vering tree, ' Kuching, 17.vii. 1900 (,/f. 
SkeiJ'hrd), ■■ ' ' 

' iU'.the Oxford: University' Muiseiim. ' ' 

.'27, Balaxixus pusiOj'sp. n7,:'{PL II, fig., 14.) '' 

; Colour i*ather': shiny .' black,.' tbinly.'' clotbed ■ above' ’with' 
u:uirrow recumbent dark 'brown ■’■.scale's, .and 'with'.,unarkiBgs 
of lu'oad white scales; tlie I’ostrum redtlish brown ; the pronotnm 
with i\ transverse basal white liatcb on each side, almost touching 
the mesepimeron externally and extending as far as stria 3 
internally ; the elytra with a ciitmirn scute! lar wliite pa,tch at 
the base of intervals 1 and 2, and a leather smaller patch slightly 
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behind the middle on the same two iuterrals but not Mctuidly 
reaching tlie suture ; the prosterniun with dense wiiite scales in 
front of tlie coxay but none at tlie sides ; tlie I'est of the lower 
surface wdth separated white scales, except on tlie inesepimeron 
and along the sides of the nietasternurn a.n<l fibdoinen, where the 
scales are dense. 

Head with the forehead slightly broader than tiie base of the 
rostrum, the lower surface of wliich is on a level with the lower 
margin of tlie eye, Eostrivm> fis long as the body, only slightly 
curved downwards in the apical, thiial, very shiny and, inipunctate, 
even at the base where it is slightly compressed, a.nd wn'tliont any 
lateral fui-row or carina; the sei’obe entirely la.teral and not 
exceeding the antenna.. Ante^ince inserted fa.r beliind tlie middle 
of tlie rostrum, with the sca|)e reaching the ejm; tlie funicle 
with joint I equal to *2 -f 3 -f 4, joint 2 half as long again as 3, 
joints 3-5 gra.diuxlly diiininishiug in length, 0 and 7 each about 
equal to 4 ; the club a little longer than the tiiree preceding 
joints, and with joint 1 sliglitly longer tlian 2. rattier 

liroa.der than long (16 : 13), broadest at the base, with tlie sides 
moderately rounded, tlie a])ical constriction sliallow, the apical 
margin slightly arcuate dorsallyMiid without postocular lolies ; 
the dorsal surface rather coarsely reticulate throughout. Acutelluni 
tri tns verse, an (1 witli only a few narrow brown s(;ales. Elytra 
with the lateral margins straight, the apices jointly rounded, the 
basal sutuinl depression deep and asymmetrical, lying mainly on 
the riglit elytron, and the apical fourth of tlie sutui’e with raised 
iixteidoclved wdiitish bristles. Legs moderately long, thinly 
clothed with white setiforiu scales; the hind femora slightly 
exceeding the elytra, the tooth on the femora narrow ; the tihiaV 
straight, with the basal siivuation sliallow. 

Lengthy 2 inm, ; bread tli, 1’2 mm. 

Sarawak: 1 Mt. Matang, 1000 ft., 11. ii. 1914 ((/. /i. 
Bryant). 

■ 28.' BALAKINUS 3)ELICATULUS, sp. u. ■ (Pi. II. fig. 13.) 

d S* Colour rathei' shiny black, thinly clothed a.bove witli 
small dark broxvii scales and wdth patches of broad wliite 
scales ; tlie ' I'ostrnm blackish ■ near the base amb reddish brown 
externally ; tbe pronotum with a transverse basal white patch on 
each side; linking up with the niesosternal patclr externally, and; 
.reaching stria, ,3 internally the scutellum with dense /white 
,' " scab r,ig ;■ the , elytra ■ .with' ,■ a ^ , broad white stripe' , : .on^ interval f 1 ' 
reaching from the base to the middle, and hehiiid the 

middle a transverse wdiite band extending outwardly to interval 4 
or 5 and not quite reaching the suture ; the lowersurfa.ee clothed 
with separated small white scales and with dense patches of 
broader sea, les on the following areas : the antt^coxal area of the 
prosteriuim, the whole of tbe mesepinieron, the posterior half of 
the metepisternnm, and a. stripe along the extreme lateral edge 
of tile abdomen. 
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[lead with rostrum arising from the niiildle ( J ) or ])el.ow 
the middie (O) of the eye ; tlie forehead narrower than (S) or 
alxnit as l)road as tlie base of the rostrum ( J ). Ilostrum shorter 
thaii the bcnly in both sexes ( cf , 8:13; J, 10:13), ratlier 
strongly eiirved downwards in tlie apical tliird ; J ? sti*ongly 
sfcriato-piinctate in the basal half, witli a smootli central line and 
a distinct fuiTOw above the scrobe, wbich latter passes beneatli 
the rostrum at tlie base; very finely punctate in the basal 
area, without any lateral farrow, and with the scrobe entirely 
lateral in position. Antennx'e inserted at ( c? ) or far behind ( $ ) 
tlie middle of. the instrum ; the funiele with joint 1 distinctly 
longer than 2, joints 3, 4, fi and 7 subequal in length, 5 shorter ; 
tlie cluli nearly as longas the four preceding joints, its first joint 
slightly longer than tlie second. Frothorax almost ns long as 
liroad, the sides nearly parallel from the base to tlie middle, 
tlieiice roundly narrowed and slialiowly constricted near the apex, 
the apical margin truncate dorsally and without postocular lobes; 
the iq.iper sui'face distinctly more convex than usual, retieulately 
puiictiite and with a low median carina. ScuieUt(m nenv]j circular. 
Elytm with the lateral maigins not simiabe, the apices jointly 
roundetl, tlie suture not impressed and with a row of slightly 
raised bristles on its apictd tliird. Leys moderately long, thinly 
clotlied witii white setiform scales ; tlie liiud femora shortly 
exceeding the apex of the elytra, the tooth narrow ; the tibiaj 
straight and with tlie basal sinuation distinct. Venter of c? with 
a few erect seta: near the apex of segment 5. 

Length, 2*5-2*8 inm, ; breadth, 1'25 mm. 

Sarawak : 1 c? ;Mt. Matang, 1000ft. 13, ii. 1914 (6'. i?. 

— type); 1 d" 1 5 , Kuching, 16. vii. 1900 {It. SkeFford). 

29. BaLANINUS EUOEN1J3, sp. 11 .. ... 

d 2. (drGundw*olour piceous black, the elytra and tibhe dark 
red-brown : the pronotum with the usual narrow brown scales, 
mostly replaced by slightly broader pale scales on the basal tliird 
and isolated pale scales scattered over the rest of the surface ; the 
elytra fairly densely clothed with broader fawu-eoloiired scales, 
variegated \\dtl:i darker patciies fo.rnied of narrower' brown vscales;'. 
the sternum with', separated' 'wdiitish '.scales, but' with dense .fawn 
Or orange-coloured'' scales 'at the. sides of the 'mest')- ' and ' .meta- 
stemuin,. and' a .small 'patch of' similar scales.in the' middle. and.' on 
each S'i.d'e'.of 'the 'prostei'num.'idlie' venter with ''fairly, dense' 'whitish' 
scales,' ' ' 

Head with the rostrum arising from about the middle of tlie 
eye in both sexes. ItoBtrum about three-fourths the length of 
the body in both sexes, but much more strongly curved in the 6 , 
hiiiiy strongly punctate in the kusal section, with a smooth 
central line and a latei'al furrow reaching the antenna, tlu^ scrobe 
passing lieneatli tlie base of the rostrum and not exceeding the 
antenna. Aniemice inserted well behind tlie middle of the 
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rostriiin in sexes, the scape not quite reacliiog* the eye; 

the fun id e with joint 1 not or very sliglitly longer tlum 2, joint 3 
a, little longer tlnin 4, 4- T almost equal in lengtli and about 
It times as long as broad: the eliih about as long as the four 
pi'eeeding joints, joint 1 ratliei’ longer than 2, which is equal 
to 3. Prothora.v rather broader than long, broadest at tlie base, 
the sides fairly strongly- rounded, the apical constriction distinct, 
the apical mai'giii truncate dorsally and witli feel)le postocula/r 
lobes; the upper surface witli close reticulate punctation. 
Smtellurn quadrate, covered wutli dense fawn scaling. Elytra 
with the lateral margins straight, the jxpices forining a joint 
shallow siniiation, tlie suture not impressed and without any 
raised setm near the apex. Legs rather short, the hind femora 
only slightly exceeding tlie end of the elytra, the femoral teeth 
stout and sliarp, the tiliue evenly clothed with setiform scales. 
Venter with segment 1 longer tlian 2 behind the coxag segment 5 
of c? sinuate at the a.pex and with a short tuft of whitish hairs 
on each side. 

Length', 3*2-3’6 mm.; breadth, 1*(5~1’8 mm. 

HxiiiAWAK : 1 c?? 1^'^- Matang, ii. 1914, and 2 J 5 ^ on Mitgenm, 
Quop, 2(b hi. 1914 ((13 


30. Balanixus longiclavis, sp. n. (PI. II. iig. 4.) 

(5 S » Colour lirownisli black, rather thinly clothed witli small 
iiaiTDw brown scales, sparsely intermingled with white ones, and 
the following* markings formed of dense broad white scales : a 
small basal lateral pateli on ea,ch side of the pronotum, tlie whole 
of tlie seuteliuiii, a liroad stripe oil tlie basal tliird of interval 1 
on the elytra, and a narrow line on the apical half of the suture; 
the lower surface also with brown and white scales, but liroader 
than those above and tlie wdiite ones greatly predoininating, 
especLdiy on tlie abdomen, and with the following patclies of 
tleuse larger white scales : a small antecoxal one ou the prostemum, 
a large vertical one on the side of theinesosteriiiim, a simdler one 
at the external apical angle of the mebisterninn, and a sina^^^ 
one at the side of the second ventral segment. 

i/cfai with tlie rostrum arising from above the middle of the 
eye, but' its tipper surface below^the level of the top of' the eye.' 
Rostrmr a little shorter than the body (9 : 10 or 7 : 8) in botli 
sexea; J jUnoderatelyvpiinetate 'in the ba.sal' area, with, a /smooth 
central line aiul a \velbmarked latei’al furrow ; 5 , with the 

punctures and furrow much less distinct; the serobe not extend- 
ing beyond tbe antenme and passing beneath the base of the 
rostrum in the d? but not in the $ , -4 inserted far 
behind the middle of the rostrum in both sexes, with the seape 
almost touching the eye; the funicle with joint 1 equal to 2 4- 3, 
3 slightly longer than 4, 4™-(> short and subeqnal, 7 as long as 
5+5 and more pubescent than the others; the club as long 
as the six preceding joints, with its two basal joints equal and 
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iiiiusiialiy elongate. Ijcing tlistiiictly longer tiiaii broad ( 4 : 3 ). 
and joint 2 luarkedlj constricted in the basal half. Frotkorci.c 
])roader tbaji long (IS : 10), In'oadest at the ]3ase, the sides 
inoderately roiindcfl in tlie j 5 c? ? the apical con- 

striction l)eing fairly distinct in the former and almost evanescent 
in the latter, the apical inai'gin truncate doi-sally and without 
any postocnlai’ lobes : the upper surface with shallow reticuhite 
punctation throughout. Scutellum subquadrate. Elytra with 
the lateral margins not sinuate, the apices almost jointly rounded, 
the suture not impressed at tlie base and wdtbout any raised 
bristles near the apex. Legs moderately long, the liind femora 
scarcely exceeding the apex of the elytra; the tooth on the 
femora long and rather narrow, tlie basal sinuation of tlie tibiae 
shallow and the dorsal edge straight. Venter of c? with an erect 
bristle on eaeli side at the apex of the fifth segment. 

Lengthy 3*5-4 inm. ; breadth, 2-2*25 mm. 

Sarawak : 1 c? 1 ? , Quop, iii. 1914, and 1 $ , Puak, 4. v. 1014 
{G\ E, Bryant). 

Distinguisheil by the remarka-ble elongation of the club, in 
wliicli it resembles tlie otlierwise dissimilar B. sellatas^ sp. n. 
Tiiis character also occurs in a few African species. 


31. Balaninus sellatus, vsp. n. (FI. II. fig. IG.) 

5 , Colour black, with a large discal patch on the elytra, red- 
lirowu, the black areas m ostlywv it h small narrow darlc scales, the 
brown area 'with liroader £a.wn-coloured scales : tlie |)rotiiorax 
Avitii a pentagonal patcli of fawn scales in the middle of the base, 
not extending outwardly further than stria 2 of the elytra ; the 
fawn pa.teli on the elytra somewhat ill-defined, reacliing from 
the base to lieyond the middle and outwardly to aliont stria 4, 
tliough there are a few fawn scales Just bej’ond this, and an 
indefinite elongate lateral patcli extending from the margin to 
stria 8 ; tlie lower surface rather densely and uiiifornily clotlied 
\\dth yellownsh and wdiitish scales. 

i/ertcZ with the forehead only slightly narrower than the base 
of the rostrum, wdiich arises Avell below the middle of the eye, its 
lower siirfaee. being on a level with the low^er margin, of. the eye. 
Eostrimi m long as the body, slender, smooth, and almost inm 
piincfeteuit the base, and Avithout any lateral .furrow'' or,, earina; 
the. scrohe,' entirely .lateral’." and ''not. exceeding the", antenna. 
■Anteninm 'situated far, liehiiid th'e.'iniddle, of .the 'rostrum,' wit It' the,' 
scape. 'Teaching. the eye. ; the,".fu,nicle"with .Joint; 1. .;as', long^as .'2'-5," 
Joints 4-7 subequai in length, each a little shorter than 3, and 3 
sliorter than 2 ; tlie club very elongate, as long as the six pre* 
ceding Joints, wdth its first Joint a trifle longer than the second, 
which is not constricted at the base. Frothorar lironder than 
long (3 : 2), broadest at the base, rapidly narrowing thence to the 
apex, the sides being almost straight . and the apical constriction 
obsolescent, the apical margin .truncate 'doimlly^ and without any 
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post ocular lobes ; the upper surface with shallow retieuiate puiic- 
ta.tion and ;i inei'e tra.ee of a raisecl central line. ScuMdlum 
piiiictiform. Elytra with the lateral niargiiis not siimate, tlic 
apices jointly rouiided, tlie sutural iin[>re.ssiou not very deep and 
iisjuiinetideah being almost conHued to blie riglit elytron, and the 
sutui'e with a row of ra.ised bristles near the a,pex. Ley^i mode*" 
ratel}^ long, Init the hind femora scai’cely exceeding the apex of 
the elytra, ; the tooth on the femora narrow and sharp, the ])asal 
sin nation of the tibiai shallow, and oily the front tibiie ivitli the 
dorsal edge sliglitly sinuate. 

Lengthy 3 mm. ; breadth, 1*5 mm. 

Sarawak : 1 $ , Puak, 3. v. 1914 [CL IL Bryant). 

32. MAI.AKINUS DLSCRETICOXIS, Sp. 11. (PI. II. fig. 7.) 

$ . Colour lirowiiish black, subnitid, and a]>parent]y bare 
above, but really with minute dark recumbent setJC and nnirkings 
of straw-yellow scales; the pronotnin with a, narrow median 
.stripe (tlie scales longitudinal, broad at tlie base and narrow in 
front), a broader lateral stripe on each side extending from the 
base to the middle (scales oblique), and a spot on eacli side near 
the apex ; the scutellum densely scaled ; the elytra with a, broad 
stripe on the basal third of interval 1 and extending part)}* on to 
2, and about half-way between the end of this stripe and the 
apex a spot reaching from tlie middle of interval 2 to the middle 
of interval 3 ; the prosternum with an antecoxal patch that is 
wliitish in tiie middie and yellow laterally; the inesostemum, 
inetasternum, and the two basal abdominal segments each with a 
large patcli of very dense straw-yellow scales.' 

coansely punctate, bare, with the forehead distinctly 
in*oa tier than the base of the rostrum, whicii arises slightly below 
the middle of the eye. Mosinmi as long as tlie body, veiy slender, 
almost of equal widtli tl iron gliout, very smooth and shiny, scarcely 
punctate even at the base, and without any lateial furrow or 
Carina; tlie sc robe entirely lateral a,iid not exceeding the antenna, 
Antmmm inserted far bebind the middle of the rostrum, with the 
■sciipe reaching 4he eye; the funide wiP^ joint 1 equal to -2 + 3,' 
:, and joints 3-7' very ...sliglitly ■■and progre.ssive]y ■ diininishiiig in 
length ; the club equal to the three preceding joints, with joint i 
slightly longer than 1. Prothoriar almost as long as liroad, the 
sides giuitly rounded, broadest about the middle, the apical con- 
striction sliglit, tive apical niargin truncate dorsally and without 
postocular lobes ; the upper surface with sliallow I'etieiilate punc- 
tures throughout. almost cireular.^ M with the 

lateral nuirgins straight, theyapices jointly sin hate, the basal 
sutural impression short, shallow, and quite symmetrical, Pie 
apical Ihirrl of die suture with raised ilark 1 nasties, and stria 9 
remote from the ba,se. Leys long, slendei*, and s])arsely clothed 
with mxidl recumbent udiite sefee; the liind femora shortly 
exceeding the apex of the elytra, the femoral teeth small and 
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sluipp ; the front and hind tibiae with tlie dorsal edge sliallowly 
sinuate ; the front eoxte distinctly sejiarated. 

Leiigth^ 3-3 ‘b inm. ; bread tin l*4--i‘75 inin. 

^AirAWAiv : 1 5 llowers of Vernonia arhorea, Mt. aiany, 
1000 ft., 13. 0.11)14 (Ot E, Bn/ant); 3 $, Qtiop. 31. iii. 1914 
(fL IL IL), 

A very distinct little species which differs froni all other 
members of the genus known to me in having tiie front coxar 
separated. 
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25. Oil sos,ne now Fishes from near tiie West Coast of Lake 
Tanganyika. By (T. A. BouLENGEig F.B.S., F.Z.S. 

(Puhlislied lij |iermission of the Trastees of the British Aluseuin.) 

[Ree(‘ive<] September 5, 19U> ; Read November 4, 1919.] 

(Text- Rgiires 6-10.) 

A few months ago I reported in these Proceedings on a 
collection of Fishes made at Alloertville by M., I)iioiit-De Bie, of 
the Belgian Ea.sb African Expeditionary Force. On returning 
liome in jMay lasfc^ the same gentleman lias brought me further 
specimens from localities near hut outside the great lake, among 
^yllicll waire I'epi'esentative.s of six imdescribed species. 

These Fi sites are frooi three localities : — 

(1) A ditcii (marigot) along the Liiknga River: F'rotopterus 

aFkiopiciis Hecdi.. Vlarias hilgemlorfi Blgr. (previously known from 
Lake lUikwa), A occkhnkdts C. & Y Anahas cienotis^ 

sp. n., aiid AlmUioemheliis tcmmiiis Blgr. 

(2) Tiimbwe, a, village S. W, of the Kalemie Riveig on a small 
streain flowing iiito the Kiemba IKver, a tributary of the Lukuga : 
Laheo dkont% sp. m. Barbies encMlus^ sp. m, ii. miochilus, sp. n.j 
B. holotcmia Blgr. 

(3) Kabeke, village 30 miles south of Tumliwe, on the Niemba 
River: Allah&mheh/s dhonii, sp. n., Amidiilbis plati/cMr Gtbr., 
Fkradime luJmgce, n., an association very suggestive, so far as 
genera- are concerned, of the ri\a)rs of South Oameroon, wfltence 
the two first known rejmesentatives of the geims AUahmeheh/s 
Blgfr. -were described, and where sevevsil Ampldlms Gthr., and 

Blgi^, are at home. 

It is 1 ’emarka.ble that no members of the family Oichlkke, which, 
form tlie great majority in tlie Tanganyika. Fisli-fauim, should 
ha.Ay) been collected in these tliree localities. Okaraebvidm are 
also absent. 

DesGinptkms of the new Species, 

Labeo dhonti. , 

Body feebly eoni pressed, its 'depth 5' to 5|- times in total length. 
Head 4 to, 4|- times in total ,, length, its 'width,, | its length ;, snout, 
rounded' or very obtuselV','' pointed^ ■'strongly projecting,' 'with „ a' 
ciiiA^ed', tran'sverse 'groove' ,,’above 5 ’' its deiigtlr less"' than ' 'kalf 'that ' of 
head ; - ,eye' small, ,superodaterai, '.S' to '51, times in 'length of head ; 
interorbital width |- length of head ; width of mouth (with lips) 
I to 4 length of head ; lips strongly developed, upper straight- 
edgetl, lower more or less expanded and bortlered in front by a 
fi'inge of papilhe, the posterior border strongly festooned : inner 
surface of li|>s wfltli small papillse forming numerous transverse 

^ Qf.P.2;.S. im, p. 17. 
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plieie : rostral flap large, completely detacbed on tlie sides, its 
edge feebly festooned; nuptial tubercles or tlieir sears on the 
upper surface of tlie snout. ]'>oi*sal III 10-11, equally distant 
from nostrils and from root of caudal, upper edge concave, last 
simple ra.y as long or a little longer than head. Anal HI 5, 
reaching root of caudal or not. Pectoral as long as or a little 
shorter than head, not reaching ^'entral, the first ray of rvluch 


IVxt -figure 0. 



Laheo ilhontL 


IViIls below fourtlv branched ray of dorsal. Oaiuial deeply einar- 
ginate, crescentic wlien fully spread oiit. Ckiulal peduncde 1 1 
times as long as deep. Beales between lateral line 

and Yentral, 12 f exceptionally 14) round" caudal peduncle. Bark 
olive above, white beneath ; amnore or less distinct dark lateral 
hand ; soniet ini es ending in a hlack spot. 

Total length 1 15 nun. 

Six specimens from Tumbwe. 

Distinguislied from Z. Peters liy a more elongate 

liody Jind a lower numlier of scales round the cavahd peduncle. 

Barbus Eucuiinus. . 

Depth, of body 4 times in total lengtli, length of head times. 
BiK)at r<3 VI tided, length of lifwl; eye 4 times in length of head, 
iuterorbital width times; month inferior, its width tinies 
in length of liead ; both lips much developed, the lower with a 
rounded median lobe; tivo barbels on eacdi .side, anterior | 
diameter of eye, posterior 4. Dorsal lY 10, equally distant from 
eye and from root of caudal; border cpncaye ; last simple ray not 
enlarged, articulate in its distal half, smooth, -i length of head. 
Anal III r>, not reaching caudal. Pectoral | length of head, not 
reaching ventral ; base of latter below middle of dorsrd. Caudal 
peduncle 1 J times as long as deep. Scales longitiKlinully striated, 
26 2 between ktei'a.! line and ventral, 12 round caudal 



THE WEST COAST OP LAKE TANGANYIKA. 


401 


peduncle. Brown above, wl'iitisb benea.th ; a large daric lirowni 
spot on tbe gill- cover. 


Text-figure 7 . 



Bnrhns' eiwliilits, witli lower view of auteiior part of liead in same (k ) 
and in B. midHiilns (y>). 


Totnl length 80 in in. 

A single speeimen from Tinnbwe. 

Yerv closely allied toi>’. cartdomttatm Blgr., from tbe lT])a.ngln, 
but eye smaller and lips more developied. 

Barbus mioctjilus. 

Depth of body equal to length of head, 4 times in total length. 
Snout rounded, length of head ; eye 4 times in length of head, 
interorbital width ?> times; mouth infenor, with sharpish edge, 
its width 31 times in length of head; lips moderate, low^er 
restricted to the sides; two barbels on each side, anterior 
diameter of eye, posterior to f. Dorsal IT 10, equally distant 
from centre of eye and from root of caudal ; border concave ; last 
simple ray not enlarged , articuladed nearly to the base, smootli, 
a little shorter than head* Anal III 5, not reaching^ caudal* 
Pectoral I length of liead, not reaching ventral; base of latter 
below mladle of dorsal. Caudal peduncle 1| to 1 1- times as long 
as,' deep. ' , Scales : longitudinally- . striated,, ■, 2f)™2() 2', between' 

lateral line and ventral, 1 2 round caudal peduncle. Biown above, 
wdiitish ben eatb ; a large dark-brown spot on the gill-cover. 
Male with very sinall round nuptial tubercles on tbe snout anrl 
larger ones on the lower surface of the head. 

Total length 85 mm. 

Four specimens from Tumbwe. 

Closely resembles the preceding, but distinguislied by the 
character of tbe lips and tbe shape of the mouth, 
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ALLABENCiHELTS DHONTI. 

lOeptli of liody 7 to 8 hi totn.] length, leiigtii of head 44 

to 5 times. Head 1;|- to times as long as broad, smooth a,bov€a 
tlie bony casque, in tlie middle of the hciul, f to widtli of liea.d ; 
occipita l process acutely pointed ; a rather huge fi'ontal fontanelle ; 
occipital fontanelle small, in advance of occipital process ; eye 
very small, 3 times in length of snoot, 6 to 7 times in interorhital 
Avidth, which is 1| to 2:f times in length of liead; hand of pric- 
maxillary teeth 4 to 5 times as long as broad ; vomerine teedh 


Text-figure 8. 



Alla bench e hjs / IJi out i. 


graiioliiv, forming a crescentic band wliich ism little narrower 
than the prannax illary ban(l : nasal barbel f to | lengtli of head ; 
raaxillaiy liarbel as long as or a, little sliorter than head, not 
reacdiing middle of pectoral fin ; outer inandibular liarbel | to | 
length of Iiead, inner 4 to p GilH rakers moderately long, 10 to 
12 on anterior arcb. Clavicles Jiidden under the skin, Dorsal 
1)5-60, its distance from occipital process 4 to f lengtli of liead. 
Anal 50-53. Botli dorsal and anal narrowly separated from 
caiida.b Pectoral to 4 length of liead, its spine strongly serrated 
on onter side and smooth on inner, and 4 to | the lengtli of tlie 
tin. Yentral to 14 times as distant from root of caudal as 
from end of sriout, Gandal | to c length of liead. Dark brown 
above, Avbitisbdieiieatb* 

Total length 165 min. ,■ 

1 1 0 ' speciniens f rom Kaheke. 

' PhRACTURA. LUKUOvE.':' ; 

Depth of body (U times in total length, length of head e5| 
times. Head times as long as broad, feebly rugose above ; 
snout half length of head, obtusely pointed, projecting beyond 
mouth ; space hetAveen nostHls, a little nearer eye than end of 
snout ; eye very small, on upper surface of head, 8 diameters in 
length of head, 2 in interorbital width ; lips and liarbels covered 
witli large round papilhe beneath; maxillary liarbel length of 
head, outer mandibular a little shorter, inner mandibular 1. 
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Occipital process long and veiy narrow, not reacliing iiiterneiiral' 
sliiekL Dorsal I 6 , twice as distant from base of caudal as from 
end of snout ; second dorsal a little iieaner first tlian root of 
caudal. Anal II 7. Pectoral as long as head, longer than ventral ; 
latter not reaching anal. Caudal with ■ crescentic notch, 24 
dorsal and 19 ventral scutes, the last 5 united on caudal peduncle, 
which is of the total length. Pale yellowish above, white 
beneath ; three ill-defined daiker bars across the body and dark 


Text-figure 9, 



annuli on the caudal peduncle ; pectorals, ventrals, and anal with 
rather indistinct dusky cross-bars; black variegations on each 
lobe of the caudal. 

Total length 90 mm. 

A single specimen from Ivabeke. 

This species is intermediate between P. hovii Perugia and 
P. Imdica Blgr., from the Congo. 

Anabas CTENOTIS- 

Depth of body equal to lengtli of bead, 3 times in total length. 
Snout rounded, a little shorter than eye, which is 4 times in 


Text-figure 10. 



Anahas ctenotis* 


length of head and 14 times in interorbital width ; maxillary 
extending to below anterior foxirtb of eye ; no palatine teeth : prte- 
or]‘)itah praeoperciilum., and interoperculum entire ; suboperculuni 
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strongly denticulate ; ;8 to 10 strong;, subeqiial serrse above and 
5 or 6 beloAv opercular notch, ■ Dorsal XY~XYI 8 ; last spine 
longest, *1 length of head; longest soft rays i length of head. 
Anal'X 7-8. Pectoral | length of head. Yentral reaching or 
nearly reaching anal. Caudal peduncle very short, nearly as long 
as eye. Scales rugose, strongly ctenoid, 27 g^--; lateral lines 
Brown, with small darker spots; fins dark brown, caudal blackish 
at the base. 

Total length 70 mill. 

Two specimens from a ditch near the Lukiiga River. 

This species is very near A. 7iarms Gthr., from which it is dis- 
tinguished by the denticnlation of the gill-cover, the different 
anal fin-form uhi, and the shorter ventral fins. 
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26. The liadula of the Mitridre. 

By the Eev. A. H. Cooke, Sc.D., F.Z.S. 

[Received October 16, 1919 : Read November 18, 1919.] 

(Text-figures 1-18.) 

Fifty years ha.ve passed since F. H. Troschei published his great 
Avork on the radiihe of MoUusca (11), and, during the interval, 
tile iiuniber of Mitrida3 Avhose radulie have been investigated may 
be counted on tlie fingers of one hand. From one cause or another, 
'T^roschel’s work on the group contained some serious errors of 
misstatement, which have been copied into the subsequent 
Manuals dealing with the Mollusca, e, g.^ tliose of P. Fischer (1) 
and Tryon (12). Troschei figured, as belonging to Imhricaria, a 
radula closely akin to that of r«.sifc?a, and placed the subgenus 
close to the Turbiuellidie ; he held that Strigatella had a radula 
whose form differed widely from that of the typical Mitridf©, and 
was closely allied to that of Turriculct (now Texillum Bolt.), Avhile 
the true form of the Vexillum, radula was imperfectly described 
by him. 

The recent acquisition, by the British Museum (Natural 
History), of the vast collection of radulae formed by the late 
Prof, H. M. Gvvatkin, enables fresh light to be thrown on this 
and other groups, while the results can be checked, in part, by 
the collections Avhich he gave, cluiing his lifetime, to Cambridge 
and other Universities. 

Troschei figured and described 13 species of MitridSe [Cglmdra 
1, JAYm proper 5, Imhricarm JStrigateUa 2, Tnrricida {Vexih 
hmi) 4 : Volutomitra is now more correctly jdaced with the 
Yolutidse. The Gwatkin Collection contains 14 Yexillum and 37 
belonging to other groups, of which 51 only 4 Avere known to 
Tro.scheb and nearly all are neAV to Science. 


Ill Mltra proper the radula is remarkably broad in proportion 
to its length, a feature due to the extreme width of the laterals- 
For' instance, in .adult specimens,, we -ha A' e ;■ — 

admta Lam. Length in mm, 5*0 ; breadth in mm. 1*5. 

Gniel. . „ , 5’"0 ' ' -1*2. 

Ghem. . , '"5*0 . ,, 1*4, 

episco'pcd’k ^ ...-T'O , ,, " 2*0. „ , 

' r/M)m Bwains. 6-5, ' ■ 1*6.' 

papalh 1 j. : ,.jr 5*0' " .".1*0.. 

"The number of roAvaof teeth. 'Varies.: — 


wdmta (full-grown) has 
(young) „ 

eardhiaUs 

,, (another spec.) „ 


76 -f nascent rows, 

64 „ 

61 „ 
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ctimvierhm 

has 47 + nascent rows, 


72 

JJ >1 

ejnscopalls 

,, / 1 ,, 

ferrugi'/iea 

j, 81 ,, „ 

fidva 

Ji ^ i: ?j 

glabra 

„ 106 „ 

papalis 

S 5 d) , , , , 


In in any genera of rliacliiglossate Molluscaj and particularly in 
the Thaiclj® and Jillied groups, the form of the laterals is nearly 
constant, and affords little iieip in subdivision and classification 
the shape of the rhachidian is the determining factor. In the 
Mitriche the reverse is the ease, for while the rhachidian tooth 
varies considerabl}" in shape, the modifications of tlie laterals are 
of great importance, and a.p])ear to be of equal or even superior 
value in estiniating the relationships of allied groups and species. 
Thus, VexlUum is at once separated from all other forms of Alltra 
by its single-hooked laterals. 

Similar, though not so wide divergencies in the laterals form a 
basis for cdassificatlon within tlie various groups. In tiiis respect, 
the M'itridiB fall into line with the allied genera Fnsutus^ Fascio 
larm^ Latirus, and Feristerma, in all of which the laterals, rather 
than the rhachidian tooth, vsnpply the best evidence for classifica- 
tion. In these four genera, the rhachidian is so much reduced 
in size that it has practically lost those cliaracteristics which can. 
be employed to distinguish one group from another. : The 
Mitridje have not quite readied this point of development, or, as 
it miglit be called, of degradation, but the rliachidian is small in 
proportion to the rest of the lingual apparatus. 

Group L ■Mitea Marty n. 

if/iae/rmb’a?! 6“1 l~cusped on a squarish or oblong framework:, 
laterals long rake-sliape<l, nuilticuspid, the interior cusps inclining 
slightly inward, cusps 2, 3, or 4 slightly the largest. 


TeAt-figure 1, 



Section {a ), ' MthYi- 8-1 1 .deeply rooted 
..■sharp cusps, the outenriost 'of.' which' ..lie obscurely .'.behind tl'ie 

'others:.. ■. " ' 'I''... 

L JL aclusta Lam. liotuma. lihacJMlan lO-cusped, the G 
inner cusps nearly equal, the 2 outer on each side smaller, and lying 
somewhat bdiiiid and below the others ; base nearly straight,. 
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fivamework of tlie tootli rather iia,ri-ow : laterals \vitli 30-32 eiLsps, 
deeply rooted, «-]udiia.lly diminishing to tlie outside. 

TrosclieFs figure of the rluichidiaii is quite wrong. 

2. M. (xirdiiudls Gmel. Samoa. IlhacldcUan 8-c lisped, cusps 
rather short, the 6 interior about equal, tlie 2 exterior smaller 
and with dra.wn ; base very si iglitly curved: laterals with 13-15 
ciis]_)s, diminishing to mere seirations outside, inside 6 or 7 deeply 
rooted. Another specimen from Torres Strait agrees in essentials. 

3. d/, mimm£rina h^m. Samoa. 8<aisped, with two 

curious projecting side-pieces, cusps nea.rly equal, deeply rooted; 
framework of tooth narrow, base sliglitly rounded below : laterals 
about 15, diminisiiiug outwardly, inside 2 smaller, inclining 
inwards. 

4. M. dhjitalis Gbem. Samoa. JNuicdildian 10-cuspe<l, cusps 
rattier long, deeply rooted, the 6 interior cusps more or less equal, 
4 exterior smaller and projecting sideways; base straight, frame- 
work of tootli deeper than in cncumerma : laterals with 28-30 
denticles, gradually rlimiuLshiiig to the outward end of the tooth, 
all deeply rooted ; interior 3 or 4 inclining inwartls. 

Ill anotlier specimen (also from Sa.moa) the forward end of the 
ra.dula tapers away almost to nothing, so tiiat both rhachidiaii 
and laterals are gradually much reduced in size. 

5. Swains. Fiji, lihachidktu 8 -cusped, cusps rather 

long and imrrow, deeply rooted, the 4 central tiie largest, outer 
2 on each side more stumpy ; framework of tooth rather narrow, 
base straiglit : with 20-21 cusps, gradually diminisliing 

right to the end, interior 3 or 4 inclined inwards. 

6. J/. glabra Swains. Tasmania. Ehachidimi 8-cusped, mode- 
rately long, but shorter tiian in central 6 iiearly equal, 

tlie 2 outside shorter and withdrawn ; framework narrow, base 
straight: laterals with 30-32 cusps, all deeply rooted, gua dually 
diminishing to tlie end ; framework rather narrow. 

7. J/. rhodia Reeve. Port Jackson, llhachklim^^ 5-cusped on 
a peculiarly slmped squarislr fiumework, cusps very deeply rooted, 
tire 3 interior the largest, numbers 2 and 4 set at a slight angle 
to the central cusp ; base straiglit, upper margin curved : laterals 
with 15-16 cusps, very deeply rooted, not very sharp, gradually 
diminishing almost to the end, extreme end bare, inside 3 or 4 
cusps inclining inwards ; framework of tootli nearly straight. 

, 8. df. sGatiilata Oiiem. ' E. . Indies., ' Ehachidiau 8-cu'sped on' a 
Irroadish-oblong framework, cusps deeply rooted, somewhat broad 
and blunt, projecting, 'well above the upper -margi.n, tire, 4 central 
the longest base' straight : laterals -"IS , cusps, gradually 

■dirninishing to mere .points, which continue "nearly to the 'end, 
a'liout'half de,6ply, rooteiG cusps 3,. 4, 5. (from inside), the largest. 

'9. If. 'Melw. . : The 'specimen" is badly 

mounted and can scarcely be seen, but tlie railula apparently 
belongs to this group. Avith 3 fairly long cusps, deeply 

rooted, these aie flanked by 2 or 3 m cusps on each side: 
laterals many-cusped, cusps rapidly diminishing in size. 
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In all tlie above species tlie cbaracteiistic orange colour of 
the rliachidian is distributed all over the framework. 

Section {6)* Fapalaria Dali . — Rliachidian with 7-9 cusps ; cusps 
short, triangular, the external set at an angle to those in the 
centre. 

Text-figure 2. 



Lateral and rliacliidiaii tootli of 2t}tm (Papalaria) papalu L. 


1, J/. episcopal is L. Funafuti. Rhachidlan 8-9-ciisped, cusps 
stout and broad, set on an fxrching curve of the upper niargiip 
deeply rooted, base nearly straight : laterals witli 20-22 cusps, 
gradually diminishing to mere serrations at the end, inside II 
deeply rooted, the 3 innermost inclining inwards. 

In an ihnmiture specimen from S. Bicific (Cambridge) there 
are only 5 cusps on the i-hachidian, the ceiiti’al much the thickest 
and longest, Troscbei’s ligure is very p)oor. 

2 . if. papal is L. B . Pacific. RhacMdimi 7 -cusped , the external 
2 being obscure and withdrawn ; interior 5 nearly equal, central 
slightly the largest, all set on a cuiwed thickening of the 
upper half of tlie framework, base slightly curved : laterals with 
28-30 cusps, the interior 10-11 the largest, then diminishing to 
mere serrations, whicli continue to the end. 

In both these species the 4 central cusps seem to be luounted 
on a superposed plate, which is coloured deep orange, tlie rest of 
the fraiuewoi'k is colourless or vei*y light yellow. 

Section (c) of III, ferriujhiea. — lUiachidiait cusps of equal size, 
narrow, none projecting at tlie sides or witlidrawn behind tlie 
others* ■ 

Text-figure 3. 



Latenil and liiacliidian tootli of Mitra fer rug 

M. ferriiijinext Lam. Samoa, Rhca^hidian 6-cusped, cusps 
rather thick and stumpy, mass of the tooth rather cl eepv th 1st 
and Gth cusps descend perpend icuhuiy at the sides, and there are 
no obscure side cusps or piecesi base very slightly arched : 
laterals 15-17, crowded together, the 5 inside much the^largest ; 
about lialf are deeply rooted, the rest diminish into serrations 
which continue to the end. 
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The complete absence of any small cusps on the side of the 
rliachidian, which often makes it difficult to coimt their actual 
number, seems to justify the creation of a separate section for 
this species. 

Group 2, Subgenus Dibaphus Philippi. 

RhachkUan closely allied to that of Mitra proper, 8-9“Ciispecl : 
laterals multicuspicl as in Mitra, 

I), edentiilm Ileeve. Polynesia. Rhackkliati with 8-9 deeply 
rooted sharpish cusps, projecting well bejoiKl tlie u|)per margin, 
the 5 centred the longest ; upper margin slightly curved, ]>ase 
slightly arched : laterals with 19-21 deeply rooted sharp cusps, 
set well apart, gradually diminishing to the outer end of the 
framework. 

Text-figure 4. 



Lateral and rbacliidian tootli of DihapJnts edentnhis Reeve. 


A specimen from Mauritius has 9 cusps on the rhacliidian 
and 18-19 on the laterals, anotlier (Cambridge) from Mauritius 
has 43 + nascent rows. 

Group (3) oi coriacea, 

M, coriacea Ileeve. S. Pacific. Bhachklian 3-casped, cusps 
thin and sharp, tlie central 3 times as long as the others, all 
projecting well beyond tbe upper margin, which is much curved, 
sloping sharply away from the central cusp ; on tlie outer sides of 
the central mass a, re two lateral projections, like broad denticles ; 
base slightly curved: laterals with rather a deep framework, set 

Text-figime 5. 

Lateral aial iluidudiaii tootli of Reave. 

with 10-12 sliarp den tides, along a straight upper margin,' about 
.half of these are deeply rooted, they continue to'' the' end, .leaving'' 
no bare space' a; .small ■ prow-Iike,.'.p'roje'ctioii' stands .out ' from' .the ' 
interior edge of the lateral, pointing to the similar projection on 
the idiachidian. ' ■ 

In this group, of which coriacea is> the single known repre- 
sentative, the laterals are fairly typical, but the singular form of 
the rhachidian separates it off. 
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Group 4. Snbgenus Stbigatella Bwainson. 


This group shows ' 


ac'ummaia S, 

60-bnasc. rows of teeth, 

6 cusps on rl'iachidiaii 

astrkla 

„ ■ „ 

T 

cMumibeUcefo7inis 

75 „ 

' J? 5? 

Ivmhifera 


1 ” 

litterata 76, 

80,86,87 


liwtuosa 

81 „ „ 


pellis serpentis 

5^ ji 1, 

7 

planllirata 

95 

6 >, ,, 

tristis 

* ^ »} » 

8 


lihaclddki'ii fcootli shaped more or less* as iu Mitra propei% 
with 5-8 narrow cusps, sharp or blunt, sliort or pi’olonged, tlie 
two external somewhat withdrawn and obscure : laterals comb- 
shaped, the inner half of the framewoi’k more or less arched, the 
outer half straight, with a. marke<l ‘‘break'* or di\-ision between 
the two halves ; Inner half set 'with well-inaiked smallish cusps 
(the inner 3 or 4 incline slightly inwards), which become mere 
points or fade awaj altogether on the outer lisilf ; extreme end 
usually quite 'bare. 

Text-figure G. 



Lateral and rhaeliidian tooth of* Strufatella Utteraki Lam. 

1. aS'. acz{mmuj{« Swaiiis. Rotuina. Iihackidian G-eiisped, the 
4 central cusps deepl}^ rooted, the 2 outer small, and lying at the 
side and somawliat beliind ; cusps ratlier thick, projecting well 
aboye tlie upper margin ; laterals with 7-8, W'Cll formed, deeply 
rooted cusps, these rapidly dimiiiisli to mere serrations or points ; 
there are about 10 of these, reaching almost to the end ; the 
break not yeij' proTiuhient. ' ■ ■ 

, All immatiire 'speeiineii at Cambridge, also from Rotuma, 
has 5 cusps on tlie rhachidian, the central the, longest, iind 'fewer 
cusps on the laterals.,' 

b , '2:' Reeve, ■' Maui. 'IiAac/ckfiaii'YKnisp outer 

■■obscure, dying' as ' in acuminata, central' the. ' largest, ' 'all' deeply 
roote<h not projecting far beyond the margin ; base scarcely 
arched laterals with 6 inner. denticles, :conspic,uous,'dee'pl\:’''rooted, 
then suddenly mere serrations, or the rest qiiite bare ; 4th cusp 
from inside the largest ; break 'b conspicuous. 

3. S. Reeve',. Rot lima. ' squarish^ 

5-cUvSped, with an additional obscure cusp or projection at the 
sides, cusps very deeply out mild chiselled out of; th.e mass, tips 
blunt, scarcely projecting above the margin : laterals with 6-7 
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strong deeply rooted denticles, then a few serrations or points, 
and finally blank, denticles 3 and 4 naicli tlie strongest ; “ break” 
veiy pronoiineed. 

4. /SI limhifera Lam, JJiirban. llhacliidlan 7~eiisped on a 

squarislnoblong base, cusps deeply rooted, sliort and stumpy, 
scarce!}- projecting above the npp)er margin ; basestraigbt or very 
slightly rounded : with 9-10 short thick denticles wliich 

rapidly diminish to mere points, then a long bare space, almost 
equal to that occupied by denticles; “break” well marked. 

5. /St litterata Lam. Andamans. lUuicMdkin 7-cusp)ed, cusps 
deeply rooted, the 2 exterior very small, and lying behind, 
interior 3 equal, projecting considerably beyond the upper margin, 
next two lutiiei' smaller, all ratlier thick anti stumpy ; base quite 
straight : laterals with 8-9 sliort, stout, deeply roote<i denticles, 
rapi<lly diminisiiing to points or serrations, end bare : break 
slmrplyAnar ked . 

Specimens from Hilo, Hawaii, and from Seottbiirgh, Xatal, 
correspond in essentials, hut have rather more (1 1-13) denticles 
on the laterals. One from Isipango exhibits the 2 ol)seui*e exterior 
cusps on the rhachidian miicli more pdainly, while the 5 interior 
are of about equal iengtli. 

6. S. laMnosa A. Ad. Durban. Tli is might well be a s])ecimen 
of liiteraia^ except tliat the cnsp.s, both in rhaehldicin and laterals^ 
are sharper, and further apiart ; there are 7-8 cusps only in the 
laterals, and lievoiul tliem tlie bare space is very long. 

7. /S', pellis serpeniis Reeve. Ma.uritiiis. Ra.diila small ; rka- 

chidimt- 7-cusped, cusps short, ratlier lilnnt. deeply rooted, 
projecting beyond the upper margin, central the thickest and 
longest ; base straight : laterals wibli 6 large cusps, rather sharply 
triangular, some distance apart, then a liare space to the end, the 
lirst two only incline slightly inwards ; “ break ” not very strongly 
marked. ■ , . . 

Tin's species, in the shape of the la terak cnsps, stands rather 
apart front the others. '/ ,b', 

87 8k planMiraia ;; EhacMdm^^ b-cnsped, cnspvs 

somewhat sharp 'and narrow, 'deeptly rooted, . tips , not projecting 
fa,r lieyond the "margin base stra.iglit laterals witii ' 7-8 deeply 
rooted cusps, rather near .together, '-gradually diioinishing to 
points, bare, space quite considerable ; “ brea.k.”: not very m'arked, 

.9. 8. tristis Sowb, ., Panatna. tlie^ upper 

margin produced at the’ angles’ 'into t wo. curious, 'Itorns, cusps " 8, 
deeply rooted, tlie 2 exterior scarcely visible, centra.I 4 the '.largest, 
tipS' scarcely p,rojecti’ng beyond tlie, upper ',inargi'ii ';;';base 'wavy- 
straight : dMerah with. '(l-T-strang, blunt "cus'p'.s," vei:*y deeply rooter! 
on t,'he arched' portion, then.’ra’pidl3^. dimin'ishing' to "points, wliicli 
.'Continue right to the end, bare"part," 

.One .wmiiM '.expect , this ’’Species, ’’the onl}^ Xeotropical repre- 
sentative of the siihgenns whose radiila is known, to exhibit 
difiereiices in structure from the rest, and it does so. 
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Group 5. Subgenii.s Imbuicaria Scliiiraficlier. 

Rhachidimh with 2 large and 2-3 small cusps: latemls witli 
one or more cusps coiisidera.bly developed, remainder eithei' 
numerous or 'few and degraded. 


Text-figure 7. 



1. I. marmomia Swains. TJpolu. Ehackidian 5-cusped, all 
sharp and projecting beyond the upper margin, the central small, 
flanked on each side by a very large cusp, outside these one small 
cusp, with sonietimes a trace of a second ; all these are set upon 
a thick plate, the base of wbicb is somewhat angled in the middle ; 
latends with 12”! 4 cusps, the third from the Inside much the 
largest, inside this are 1 or 2 small denticles, all these incline 
slightly inwards ; outside the big cusps are 9-11 upright, sharp, 
narrow denticles, diminishing to mere points which contiime 
to the end of the framework; in the central portion of the 
lower side of the framework is a roughly triangular ‘‘false keel” ; 
the framewoik itself narrows towards both ends, becoming 
almost pointed on tlie inner side. 


Text'flgure 8. 



Lateral an<l rlraclndiau tootli of Xmhncariu ossea Tease. 


Text-flgure 9. 



Lateral and ilmclndian tooth of Jw/jmwriVr 

2 ./. 08Bea Pease. Bamoa., Avith''''a ■ rougl^^ 

angular framework, neariy' all '.of ■ which/ is x>ccupied' by 2 long 
prominent sharp cusps, Whose roots are carried through to the 
base, these are fljinked on each side by 2-3 wrinkles rather than 
cusps, their points not projecting above the slope of the upper 
margin : latends with the second cusp enormously developed, 
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pointing, inwards, at its inner lm.se i.s one sharp almost adliereiit 
denticle, outside 4-5 very small denticles, which diminish to 
mere points, all inclining sharply in\vard, hut for the hig denticle, 
tlie appearance of the tootli is degraded : false keel ” w^ell 
niai’ked and deep. 

In a more mature specimen from Society Is-i, the flanking 
cusps on the i*hachi<lia,n are better marked ; in the laterals there 
are only 2-fl denticles outside the big one, close together on one 
side, further apart on the other ; the framework is sharply 
pointed towards tlie rha.chidian, bluntly pointed on the outside. 

3. /. Sowb. S, Pacific. IihacMdkmi with two 

large, sharply pointed cusps, projecting well beyond a curving 
ii|}per margin, flanked on each side by a single small denticle 
standing out against the mass of tlie tooth, its apex not reaching 
the curve of tlie upper margin, sides of the tooth continue this 
curve, liase nearly straight : laterals quite bare, save for one laige 
cusp, inclining inwards, no trace of further denticulations ; upper 
margin straight, lower curved, framework pointed towards the 
rhachidian ; general appeai’ance very degraded. 


Text-figure 10. 


Lateral and rluieliidian tootli of imhn'eana pimctixta Swains. 



4. L pit aetata Swains. W. Maui. RhacMdkmi 4-cusped, flanked 
by wrinkles, the 2 lai'ge inner cusps deeply rooted, with no 
intervening, centra.1 cusp ; .-the '2' side cusps,, larger than in mar- 
morata i the superposed plate from "vvljich the cusps spring is 
extended angularly at the sides: laterals 5-6-ciisped, tlie inside 
2 small, tlien 2 large ones, then one or two much smaller, di- 
.minishing rapidly, all cusps ■inclining' sharply inwardS'; a rather 
shallow* hut well , marked'' "‘■,false'. keel general appearance 
degTiided. ' 

This species is often , regarded .as identical 'witli ossea "Reexey 
and the rad ula is not against this view,' '■ 

' , Group (5) Keeye. 

' BlmckMki'ti 7-8-cusped on ,a' narrow framew'ork : .laterals miiltG 
cuspid, cusps' a.bout';ll-15, o,ne'or' two : of 'exaggerated, size ;■ franie- 
■work.' narrowed. p.rG'w-like' inside'.'" prod'.'iiced hielow' I'lito a ‘‘false 

■'keel”',: .'■■, 

.„'„',''L' M'k^flamm'igera '.Reevey .■ Durban.'- Rhmkidkm 8~9-cusped,' 
■cus'ps' 'na'iTow^ and sharp,, 'set, 'on, th^e .'margin of a,'V6ry '"narrow* frame- 
.W'Ork, ''the .'5',' i'nterior -alteiiiatel'j; .larger.and, sh'orter, ..externals mere 
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BeiTatioisB ; liase straight: kderals m.th one of tlie dentieles (in 
plj'ice of tlie 3r<l or 4th) iniinensely exnggerated in ,‘^ize, and in- 
clining iow'ard, foiainiig a sej.iaration 1)etweeii the two [larts of tlie 
tootli; the inner part is imiTow, pixxluced like the |>row of a 
hoat, and cjirries 3-4 fine needle-like denticles or serije dose to 


Textdigure 11. 



Lateral anil rluichidiaa tootli of Mitra fiammigera Reeve. 


the big denticle, \vhile the tip is bare; on the outer part small 
<lenticles (about 9) mount up tovvavds the big denticle; iliey are 
set apart from one another, gradual]}^ diininisliing and leaving 
the external portion of the margin qnite hare. 

Ill anotlier specimen (also from Durlrui), the rlmchidian is 
smaller and narrower, and has a ratlier thicker framework ; the 
cusps are very irregular, 2, 3, or 4 in number, of various sizes 
and dispositions in different rows ; the laterals are very faintly 
•serrated just inside the big denticle, whidu on one side only of 
the whole rail Ilia 5 is bifurcated (and in some cases trifurcated) 
like a lobster’s daw. 

2, Ji. mterlirata lleeve. Durban, liliaclvklm^ T-cusped, 
cusps shaped as uxflmmmgera^tlxQ 3 interior in iieh the largest, the 
central the shortest of the three; base narrow, nearly straight ; 
upper margin slightly curved : in tlie laterals the big denticle is 
rather longer than m flam.migera ; there are 4-5 minute denticles 
or seme on tlie interior pa,i*t of tlie margin ; on the exterior side 
of tlie In'g denticle are 7-8 small denticles, end of; framework 
lauarb 


Text-figure 12. 



Lateral and rlnudiidian tootli of Reove, I)iirba!i. 


3. J/, pretiosa Reeve. Suez, Ehachklian 7-8-cus})(‘d. cusps 
sharp and projecting far beyond the tipper in argin, the 4 interior 
much the largest, all deeply: ihoted; base straight : k-Zm/k with 

’■' Since tilts description was written, Mr. Bunmp, of Durban, -vvlio sent the speci- 
mens to Pmf. Gwatkin, bas asmwod tbat the two species and 
are concbologically ideaticab 
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one cusp, the 4th from inside, much the largest, next inside one 
rather large, 11-12 in all, rapidly diminishing on both sides of 
the big crisps, the exterior mere points* 

Another more matux'e specimen from J3urban corresponds, 
except that both the 4th anti 5th lateral cus|>s are A^eiy large, 

Gixmp (7) of 

Ehachidicm tliick, deeply coloured with orange and brown, 
bicuspid: laterals degi*aded, cusps few and obscure* 

1. Jf. ^ydrculata Kien. vard^ Durban (Mr. H. 0. Burniip^'). 
RhacMdkm thick, srpiare, deep orange colour, opaque, with 2 
prominent deep] 3 ^-rooted cusps, the tips of which are blunt, and 
do not project far beyond the upper margin, these are flanked 
on each side by two obscure denticles or wrinkles : laterals thin, 
framework rather deep, with 4-5 deeply rooted denticles, 2~3 of 
which incline inward, half the margin quite bare* There are 
73 -f nascent rows. 

Text-figure 13. 



Lateval and rhacliidiaii tootli of 3TUra sjthiernlaia Mart. 

There is evident!}^ some confusion in the specimens forwarded 
by M]\ Burnup, since those of eircidata ’’ exhibit quite a different 
type of radnla. Another specimen of circnlata var* in my own 
collection corresponds exactly with tliat here described. 

2 . J/. crem/era Lam * Mauritius. IlkackkUan sq uarisli-oblong, 
colour deep orange-brown, almost black, 6-cusped, the 2 central 
sti'ong, blunt and projecting, the side cusps smaller but distinct: 
base ' vsomewhat arched; with ,4-5" stumpy denticles,, all* 

incliningAnwmrd, rest of margin blank* 

3., M', ' sphcendata Alart. .-.S* ■ Pacific.' MhacMdkm lozenge- 
shaped, with '2 large dee'ply^ rooted cusps mounted' on .a 'flat plate, 
which is superpose,d oii' the main framework, tips broad, project- ,■ 
ing Ayeil above tJxe upper ma'rgin'-; these are flanked: on 'each side* ,' 
by two small obscure cusps, set" in the side ■ of the tooth and, some -V 
what Jxehind ' sides of tooth .■■sliglitly 'produced with .'small 'blun'fc' 
wvingsyliase slightly .arched :,''Z«ZemZs,consi,st'ing of -au', obscure, 
rather .deep -oblong 'plate, 3'-cus'ped ■(some trace of' a 4th) on, inside ■, 
..part'.of ' the inner' margin, ’'res.t';blank. ■ llo'ws'tbT-f navseent.,' , 

In a specimen from TJpolu (Ooll. Oambiidge) and in one from 
ITvea' (colL 41101*0 are A 'lateral cusps.' '■' '■ 

This form, hitherto confused witii If. cwmld (not cireiilala) Kien., will be 
described as Tf. Jntrniipknm. Mr* Barimp agrees that it is distinct. 
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' , (:hwip, (8) of ■■ 

J'kJutcJddum single-cusped on a triangular plate : laterals cle- 
gradedj with one large cusp only. 

M. 'dariegata Reeve. Maairitins. Tins xiiii(|iie and most in- 
teresting forni shows a. rhachidian formed of a simple triangular 
plate, witlv2 axigles at the extremes of tlie upper margin, and the 
3i‘d in the centre of the base; in the middle of tlie upper margin 
is a single sharp, deeply rooted cusp, the tip of whicli projects well 
beyond the margin, no trace of any other cusp : latends in general 
shape like interlirata^ witli a single strong denticle of exaggerated 
size, inclining inwards, no trace of an}^ further denticles ; the 
|>rojecting keel ’’ mucdi larger than in inimiirata. 


Text- fig lire 14. 



Lateral and rliacliidiaii tooth of varieyata Reeve. 

The whole rad ula is rather thin and lacking in substance; 
while the merging of all the cusps in the laterals in a single 
strong denticle is very suggestive of the lines on which rad ula 
development may proceed. 

Group (9) of mnwinosa. 

Radula small, rhachidian and laterals set wdth numerous small 
sharp cusps ; framework of teeth narrow, nearly straiglit. 

L if. mriminosa Melv. S. Africa. lihcmlddmn 8-cusped, the 
G interior equal in length, the 2 exterior much smaller; cusps 
#sharp, small, none deeply rooted; base slightly arched ; laterals 
with 12-14 cusps, the 2 or 3 interior inclining slightly, but all in 
tlie upper mai^gin gradually diminishing in size. 

2. ilA Suez.. lif/iCsc/uVZ/Vm 8--9-ciisped, cusps nearly 

equal, not deeply rooted ; base very slightly arcljed: Mtemis with 
.,12, nearly equal cusps, with' 2 or 3 serrations 'at the outer end. 1. 

Text-figure 15, 




Lateral and rliachidam tooth of Miira hovei Kien, 


3. if. fdosa Born, Mauritius. Ekmhkllmi 8-IO-cusped, cusps 
very small, framework narrow, upper margin slightly curved ; the 
cusps are inclined to become irregular in difierent teeth, and 



RADULA OF THE MITRIH.E. 


417 


sometimes two coalesce into one: laterals set with 20-24 tiny 
sharp denticles on a slightly curved framework, not greatly differ^ 
ing ill size except at tlie extreme end, wliere they become very 
small. 

4. M. 2 )rosema Reeve. Karachi. Rhachklum 1 1-12-ciispedj 
cusps tiny, sharp, close together, equal in size, upper iiiargiii 
slightly curved, framework very narrow: laterals with 13-14 
cusps, the' 2 or 3 innermost rather short and stumpy, the rest 
larger and >sharp, none inclining inward ; they gradually diminish 
to tlie extreme end. 

5. J/. 2^ura A. Ad, China. Iihachklian 6-cusped, tlie 2 ex- 

terior below the plane of the rest ; margin straight, base slightly 
rounded: with 12-13 sharp denticles, set rather apart 

from one another, gradually diminishing to the end. 

This and the following group probably represent separate 
branches from the parent stem. 

Group (iO) of scahrmscula, 

Radula with rhacbidian and laterals set with rmmeroiis small 
sharp cusps; framework of rhacbidian narrow, deeply arched, 
tips curving upward ; framework of laterals narrow, arched, then 
straight. 

1. M. circula, Kien. Durban. EhaeMdkm and laterals set 
with very numerous tiny denticles, all about the same size. The 
specimen is in bad condition, preventing the denticles from beipg 
counted. 

Text-hgure 16, 



hateral and rliacliidian tooth of Mitra scahriuscuJa L. 

2. M. scahrmsGuld: Ij, Upolu, Elm ch klimi \\nth 30-32 tiny 
denticles, not deeply rooted, gmduaily diminishing towards the 
ends ; framework narrow at tips, deeply curved, tips bare and turn- 
ing slightly upward : laterals with about 32 similar denticles set 
closely together, interior end bare of denticles, they continue to 
the exterior end, gradually diminishing in both directions, 

' Tlie form of the 'I'hachidian in this group, corx'esppiidingclo'iseiy 
as it does' with that of Turrimla^ forms ,an, interesting; .link 
between the mdulaof that genus and . that' of ifijfm,, while ^‘''the 
laterals, on, the other, hand, resemble .'in.' miniature those Mitra 
proper, 

y , ' Genus' 'TEXinniJM Bolten' (olim TiwTieH&:,[Klein] auctt.). 

As pointed out long ago by Gray (3, 4), the laterals in VexiUnm^ 
instead of being broad and comb-shaped, with many sharp denticles. 
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consist of ii single curved Idadej as in Olwa^ 21u,rexy Tro'plion^ 
and the allied groups. As a rule the biise is nerrower, 
and tlie blade thinner than in these geneva. The rkaxhidmn 
tooth is bow-shaped, framework narrow, pointed at tlie ends, set 
either with many small sha.i'p cusps, \vhidi cover nearly the wiiolo 
of the upper margin, or wdth tliree only, cdosely grouped together 
in the centre. The wliole radiila is as a rule extremely siiiall. 

Group (1). BJtcichid/km .set wdth many small sharp cusps, tips 
of fraiaew'ork curving sliglitly up, and pointed at the ends, wdiich 
are bare of evisps. 

1. Ih alauda Quoy, Mauritius. Framework of 
moderately curved, set wifcli 16 -17 minute denticles, diminishing 
outwardly, ends bare, scarcely tuiaied up: laterals simply hooked, 
not deeply cni'ved. 

2. V. arenosu til Lam. Philiiipiues. Framework of rhmdiidkm 
deeply arched in Ikuv shape, set with 20-22 sliarp denticles, not 
deeply set, wdiieli diminish gradually in size to mere ■|)oints, and 
finally leave the ends hare, central denticle tlie largest; ends 
sharply t lulled up : laterals si m [fie hooks, not deeply curved, 

3. r. crmntativni Cliem, Philippines. ‘ Jkhemhidian not very 
deeply waved ; denticles 19--20, cl oseh^ packed and narrow, 
central tlie hvi’gest ; a small blank space at the ends of the frame- 
work : tom7s wdtli very narrow' blades, sliglitly hooked at the 
tip. 

Text-figure 17. 

Lateral and iknclikliaii tooth of 

4. T‘. exasperatuinX:Kmd\. Mauritius. Idiaclddkin deeply curved 
in bow sba|)e, ends of framework narrow and bare; set with 

sharp narrow cusps, equal in size, except tliose at the 
extreme ends, wdiicli become suddenly smaller; laterals ;Ion;g and 
narrow, hooked at tip. ■ , ''T'' 

' ,5. V. da/ ratimi Lam. Mauritius. ■ .Framework of rkeudiidimi 
deeply .bow-shaped, ends scait^ely, turning up, tips liare; denticles 
13-15, sharp, thin, nither (listant from one anotlier, central 
rather the largest ; kUeraU limg., narrow, very shiuyily poiiited,. 

6. ] . aoJosaai Swains, Hilo. Hhaahldkin how-curved, but 

not very strongly, tips^ liare ; denticles 7-8, sharp, triangular, 
close together : hhide of muclvcairv-ed; 

7. I. tasiaaaicti'Dh T.-Woods. N. Tasmania. ibidula verv 
small; rliatdfkUan how-shaped, well curved in centre, tips of 
framew'ork liare and turned upward; denticles 10-11, sharp, 
close together, eipiabsized, but diminisliing towards the ends: 
laterals .narrovv~])]aded, curving .sharply in the centre. 

8. I . T.-Woods. Tasmania. Frainewoik of 
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not deeply bowed, tips of framework bare ; denticles 10-11, 
central slightly the largest: blade of laterals narrow, somewhat 
angled in the middle. 

Group (2)* llhachklkm tricuspid, cusps small, placed close 
together in the centre of the curve, all the rest of the framework 
bare of cusps. 

Text-figure 18. 

Lateral and rliachidiaii tooth of Vexilhm austmh Swains. 

1. V. australe Swains. N. Tasmania. The specimen is in bad 
condition, but enough can be seen to testify that tlie 7 'hacMdum 
is tricuspid, cusps somewhat large, central slightly the smallest: 
laterals thickish below, narrowing sharply at the ends. 

2. Ik ehenus Lam. Malta. Framework of narrow, 

deeply airched. but scarcely waved in bow shape ; cusps very close 
together, thin, sliarp, equal in length, central slightly the 
narrowest : blade of laterals narrow, slightly hooked at tip. 

3. Mzemnse Pils. Japan. Framework of rhachidum deeply 
ai'ched in bow slinpe ; denticles smaller and sorne’what further 
apart than usual in this group, equal in size : blade of kiierah 
long and rattier narrow. 

4. Y. porphyreticitm Tonga. lihacMdian \xit\\ frame- 

work deeply waved, cusps small, equal-sized, close together : 
blade of laterals deeply narrow, angularly curved in centre. Row's 
Tfi-f nascent. 

A general survey of the Mitridan raduke suggests several con- 
siderations. 

In the first place, the rhachidian tooth exhibits -wide difierences 
of structure, ranging from the lozenge-shaped 8-9" cusped form in 
to the uni cuspid triangular form of the mm'iegata group. 
It is probable that the investigation of further material may 
discover links betw^een forms of -Mitridan' rhaehidians at present 
very dissimilar. - 'But there appears to be warrant for the 'sug- 
gestion that the Mitridse represent an ancient group of Molkisca*, 
so that iimny links in thenliain-'of development may have become 
extinct. 

Secondly, these divergencies in the structure of the rhachidian 
■are accompanied -by a general ■'■similarity' of' plan ■ in the laterals, 
-'subject' -however ■to '.a progressiva inodifi^eation , indheir form. 

- We' 'Can, .arrange the -gro'upS'.: 'and ■.■sometimes' the '"species in a 

^ Mr, B. B, Newton informs me that Bellardi enumerates nearly 200 species of 
,'Mitridffi from .the, 'Upp-er 'Tertiaries 'of IfcMy. alone,., and 'that the gen ns dates bach to 
Cretaceous -'Tocbs.',/ ' 

P^EO'C. 'ZoOL., 'Socb“~d-9i95.'''Ko..^';XXIX. 
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group (of. iu a series iuclicatiug a transition from a 

more complex to a simpler form ul: tootlu The laterals, in f;ict, 
exliil:>it every sjniptom of 'regress towards a, gradual d.egra/hitioin 
At tlie hea/l of tlie series we have the vmiltieuspid lateral 
of IHtm proper, Papalar'ia, and I)ibapku>s, in which tlie 2iid, 
3rd, and 4th cusps are slightly larger than tlie rest, and incline 
sliglitly inwards. The first important modification occni's in 
Strigatella^ where, on tlie outer ha.lf of the lateral, tlie cusps 
either diminisLi to mere dots, or are absent altogetlier, leaving tlie 
framework bare. In Imhrkarkt (a parallel development) one or 
more of the interior cusps increases consideridvly in size, at the 
expense of tlie otliers, which generally become smaller, or are 
reduced in numbers and become degraded. 

In \hejlam)n-igern a,nd spharndata groujis furtlier modification 
occurs. As a rule, one of the lateral cusps is enormously 
developed, with a corresponding decrease in size, or witli the 
total (lisappearfince, of the I'erna.inder of the cusps, tlie whole 
tooth assuming a, degraded appearance. In the varkifaia group 
.. the big lateral cusp has ousted all the otliers, and the tooth is 
much degraded. 

According to Troscliel, Oi/ldiulroinitiri (formerly , ijylmdm) 
nucea Meiisch.'has no laterals, while specimens of Cy. dactylm L. 
iiave been examined both by himself and Dr. dray witliout any 
trace of a radula being discovered. It is possible therefore that 
Oylindromitra forms the last temi in the series of degraded forms 
of Mitridan radula; on the other hand, it may be wiser to wait 
for further evidence befox*e a final decision can be reached. 
Troscdiels figmescan seldom be accepted without confiroiation. 
He places the Ziervogelia group of ZtrUjcddla close to YBxilhmi, 
If the radii lie lie figures are correct, Zierrogelia eaunot be regarded 

nluii io StrigaM^^ but here again furtlier evidence is needed 
, before the true position of Zkrvogelm be settled. 

It is tempting to pursue this branch of the suliject a little 
further, and to enquire whether, in the progi'essive degradation 
of the Mitridan lateral, we can olitidn a tdiie to the genesis of 
tlie familiar bicuspid or unicuspid lateral of many of tlie Illnichi- 
' glossa,'. It .seems .witliin ,tlie bounds of ' possibility that the 
y coalescing, or 'griidual disappearance, of the cusps, in a'niidt^icuspiil 
lat oral V produced, in more cases than tliat of 'the Mitridjc, a lateral 
vvitli;''One' or two large cusps .instead of many .small, ones*.' In, 
'.v 'B:Uceinum,>^'Neptimm^/Oxmdm£U(^dh^ and the allied, genewi,, 
small cusps occur, with some degree of irregularity, between the 
two, or three, great cusps. It is conceivable tliat these smaller 
cusps may vestiges of an armature, in which the cusps were 
more numerous and more on a level as regards sixe, Even a 
genus like Atorhni, wdiicli has settled down, in most species, to 
<a steady bicuspid lateral, occasionally exhibits more than traces 

^ Compare B. B. Woodward, Pmc. Make. Soc. London, vii. p. 259 : “ In the 
Radnla . . . there is consistent progress in the shape of the replacement of nume- 
rons, weak, little teeth hy few strong ones,, especially in the carnivorous groups.'^ 
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of extra intervening cxisps. In most cases of bicuspid laterals, 
one or other of the cusps, usaally but not always the iiiteriorj is 
decidedly the smaller of the two.. This smaller cusp show 
signs of incipient disappearance, a stage whicli receives illiistra- 
tion from Troschel, pi. vii. figs. 15, 19, where the inner cusp of 
n Ilermfasn.s and a, 2Iyristica is very sniall, and pi. viii. figs. 5, 6, 
where tlie outer cusp of a Yasum is simihirly reduced. It is no 
great step from laterals of this type to forms in whicli the second 
cusp has vanished altogether. The framework of the toofcii 
would diminish in lu'eadtli, the fewer cusps it liad to carry. 

This process of reduction in tlie rliachigiossate lateral seems to 
receive illustration from the case of the Volutidm. j\Iost species 
of Voluta have lost their laterals altogether. Voliita concinnfi 
and Voliitilithes ahi/ssicoht alone i*etain them in a very degraded 
form, luiicuspid on an oblong base. A further stage is sliown in 
JYeptmieo2)sis gllckruii. where the lateral cusp lias vanished, and 
the framework is reduced to a small tliin plate, of undefined shape, 
^‘probabl}^ quite fiinctionless ” (Pace 7, Woodward, M. F. 14). 

In other genera the process of degradation takes another 
line. The laterals remain unimpaired, while the rhachidian 
sutlers degradation, or even disappears altogetlier. Fasciolaria, 
Zatiras, Perlsternm, and Ftisiivm form a group of genera in wliicli 
the rhachidian is reduced to extreme smallness, wlvile the rhachi- 
dian cusps hfive in many species almost vanished. It cannot be 
iloubted that the rhachidians of Columhella and of Liomesus 
which are now'mere narrow blocks, are deseendants 
of teeth which once were furnished with cusps. 
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27. Note oil tlie Rigliting B,eactioii in Asterirta (flhhosa Peiiin 
By E. S. Russell, M.A., B.Sc., F.z!s. 

[Received October 23, 1919 ; Read November 18, 1919.] 

/R^roc7?H*^or^y.-“Tlie experiments to be described in tliis paper 
were carried out in June 1919 on the beach of Porthniear, a 
little rocl'y bay in North Cornwall between Trevose Head ami 
Newquay. A small colony of Asterina lived in the rock-pools 
of this bay about halfway up the beach. Tisey did not exteml 
further to seaward, and the reason for this appeared to be that 
their habitat midway up the narrow laiul-loeked cove was less 
exposed to wave-action than the lower section of tlie beach, 
which at low water I'an continuous with the coastal line of clijfFs. 

The method of experimentation was simple — tlie starfish were 
collected in twos and threes, generally from the underside of large 
stones, and transferred at once to shallow rock-pools, in wliicli 
they could lie closely observed. No specimen was used for more 
than ten experimeiits, so as to eliminate tlie factor of faiigiie. 

I attach some importance to the fact that the observations 
w-ere made under natural conditions, for it is obvious that if one 
removes animals from their natural surrouiKliiigs to the ai'tificial 
conditions of a laboratory experiment their beliavioiir is apt to 
be upset by the cliange. Few animals seem to take kindly, for 
instance, to life in a smooth glass basin exposed on all sides to 
the light, and it is improbable that tlieir behaviour remains 
unaiTected b}" such strange surroundings. Furtliermore, there is 
always the risk of aquarium sp>ecimens losing vigour and getting 
out of condition. Plessner (1913) says of Asterias and 

Solmier 9 weakened by aquarium life that they right 

themselves only with difficulty or even fail to turn. 

It is best, then, wdieii studying the behaviour of any animal to 
study it in its native haunts or in surroundings approximating as 
nearly as possible to those natural to it. This was comparatively 
easy to manage with the Asterinas of Porthinear, and tlie obser- 
vations recorded below, scanty though they are, have at least 
the merit of referring to animals acting norinally in a normal 
environment. 

The Righting Records 'were kept of the . righting 

reaction in eleven individuals .of various, si7.es, the exaet way in' 
■which the righting movements .were 'performed ■ being noted,. as 
well as the time taken,' from ■the moment the sbuffish was .placed... 
on, its back to, the moment when it 'recovered' its nor'inal position' 
■and started to crawl away. 'The rapidity' of the reaction i,n many 
cases" wa,. s' striking,' 'nea,rl'y 4"0 per . ca.n't. of,, the tiiiTiings ■.■O'bserved, 
be,mg, eomplete.d ■ in ■20-30 seconds, '■ These tirii'es co^inpare' 'favour- ,' 
.ably with The times taken' by Ophiim^a hreinspinuA'^Aiith ,'a.ceord-, ■,' 
.'ing'.^t'O'Ola'ser, (1,':907)' averages'' 45'." seconds for ..the ■turn. ■ 'On,' the 
other hand, if ■; things',' went, wrong'and th,e,'starhsh,'',;'gO't "ti'ed'.up irv ' 
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tlie peculiar way to be described later, tlie complete turn iiiiglit 
take as long as 10 minutes. 

Tlie detailed records are as follows : — 


Specimm A: ca. 25 mm. 13/6/19. 

2£ etiwd of i urn i ng. 

Tim's tciJceri. 

40 secs. Turned on two adjacent arms. 

35 j, fj 5j j) 

24 „ 

30 „ Four arms attached, two outer j:j,-ave up, turned on two. 

22 „ Three attached, one retracted tube-feet, turned on two adjiicent arms. 

55 j, Turned on two. Interfered with Iw a .shrimp. 

75 „ Turned mainly on one arm wliich hont haclv. Later on an adjacent 

arm rolled lon^-itudimilly and attaclied. 

40 „ Turned on a<ljacent pair, l)ut first tried to tix with arm o}>po,site the 
pair on which it tinally turned. 


Specimen B: ea. 30 mm. 13/6/19. 


20, secs. 


30 „ 
20 „ 
30 „ 


25' 

30 

25 

32' 

30 

32 


■JJ 

»> 

JJ 

5J 


Turned on adjacent pair. 

Four attached, outermost g:ave up, turned on two. 
Three took part, turned on adjacent pair. 

Turned on adjacent pair. 


Three' attached, one loo.sed hol<l, turned on adjacent two. 

Three most of the time, towards tlie end an outer arm gave up. 
Turned on two ailjacent. 


Average time 27*4 secs. — a clever and vigorous specimen. 

Specimen C: ca. 30 inm. 14/6/19. 

67 .sees. First on three, then on adjacent pair, 

30 „ 'rurned on adjacent two. 

40 „ First on three, then on adjacent pair. 

35 „ ■ . . „ , ■ „ 

„ ' 42 ' „ 

25 „ Fotu* attaclied slightly, turned on adjju'ont pair, 

25, Three „ „ 

,23, „ Four, „ „ 

32 ,, ■ three , ,, u ■ , ' )•» ' 

28 „ Turned on adjacent pair. 

,, Avemge time 34*7 secs. , 


Specimen 13:, ca, 25 mm. 14/6/l.,9, 


30' secs,' . 
,35 ' 

27 

30 "' „ 

" 30 . „, 

'30'' ',,'4' 

oh ,j 

32 „ 


Turned on adjacent paii% 

'riiree attached, turned on adjacent pair. 


Four 1) 

Three „' ; ... ' 

Turned on adjacent pair, hut second choice of pair, 
hhrst four, tlieii three, turned on adjacent pair. 
Turned on adjacent pair. 


Average time 33*2 secs. This specimen seemed slow at bringing 
over fifth arm. 
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^Specimm E : ca,. 25 mm. Katliei* short rays and big body. 1 4;'6/l 9. 

38 secs. Turned on adjacent pair. 

36 „ Three at first, one gave up early, tunie<l on adjacent pair. 

32 „ Three, then four, turned on adjacent ptiir. 

28 „ Five attached, „ ,, 

30 „ Three attached, „ „ 

32 „ Turned on adjacent pair. 

33 ,, Three at fir.st, then turned on adjacent pair. 

5J _ _ .13 33 35 

37 ,, Principally on one of an adjacent pair. 

23 ,5 TTiree for a very short time, turned on adjacent pair. 

Avera.ge time 31*4 secs, 

S^je-omien 'F : ca. 32 mm* 16/6/19. 

115 secs. Three attached and transitory deadlock occurred, then a fourth 
attacheil and the opposite outermost let go. Turned on three 
adjacent. 

45 „ Three, then five, turned on two adjacent. 

115 „ Turned on two, but second choice. Interfered with by surface-film 

which caused exploratory movements of tube-feet. 

Transferred to deeper part of pool : — 

45 secs. Turned on two adjacent. 

35 „ Three attached, turned on two adjacent. 

43 „ Four attached, then turned on two adjacent. 

6i> „ Four, then three, then turned on two adjacent. 

58 ,, „ ,, ,, 

38 „ Two, then three, then four, turned on adjacent pair. 

45 „ „ . „ ,. „ 

Tliis specimen sliowed a distinct tendency to attach all arms. 
Specimen ca. 14 mm. 16/6/19, 

45 secs. Two, then three, turned on adjacent pair. 

30 Turned on ndpicent pair. 

25 V, " 33 ■ 

33 ,, j, , 5, 

25 „ , „ 

25 ,, 5, ■ . ■ ■ 

25 „ Three, then turned on adjacent pair. 

25 „ Turned on adjacent pair. 

28 ,3 One attached, then turned on adjacent pair. 

22 J, ' ' ' ,53 . ■ 33 ■ 35 ' ' 

Ave:rage time' 28-3 sees. A small and very active specimen. 

' S 2 >exhne'nJi: ca. 22 mm. ;16/6/T9. 

55 secs. Tlrree, then four, then turned on adjacent pair. 

30 ., Four, then turned on adjacent pair, 

'205 Deadlock I. (sec below, p. 429). 

38 „ Two, three, turned on adjacent pair. 

33 „ Two, three, four, then turned on adjacent pair. 

615 ,, Deadlock II. (see below, p, 429). 

195 „ Deadlock III. (see below, p. 429). 

42 ,, Two, four, three, then turned on adjacent pair. 

33 „ Threi^toiv very short time, turned on adjacent pair. 

48 „ Two, three, timned on adjacent pair. 

''S'p>ecmmi'S":ycdi, Slmm.: " 18/6/1 9.'. 

''' "'TI secs. ■■ ' ' 'Two, three, four, .th'ree, fittally turned on' adjacent pair. 

' 66'' ' F'diir, 'three, tiiTiied'pn.ad]aeeut'paii\ - ■ 

, .52 ' dTireelbr.very.'shorfe tinte,;tumed'.q'n:adjac'ent 4 >tdr.'' ' 
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67 secs. 


j, 

80 „ 


80 

102 „ 

120 „ 

82 „ 


One took the lead, other two attached, one of these gave up, turncHl 
on adjacent pair. 

Deadlock IV. (sec l>elow, p. 429). 

Two adjacent attached, ti|>s curling in savne direction, j’oin(*d hy a. 
third,' one of original pair gave up, turned on adjacent pair (seeanul 
choice). 

Turned on two adjacent, (lelayeal hy one opposite. 

Turned on one, dcdayed hy an opposite arm Jiolding on. 

„ delayed by an o[)posite pair holding on. 

Four atLached, turned on adjacent pair. 


Spechnen K: ca. 28 inm. 18/6/19. 


55 sees. 
4'5 ,, 


au ,, 

50 „ 
42 „ 
52 „ 
90 „ 


60 


One, three, turned on adjacent pair, hindered by opposite arm. 

One, two, turned on adjacent pair. 

Turned on adjacent pair. 

One, two, turned on adjacent pair. 

One, two, three, four, turned 0 )i .second p.nir (a.dj’acent). 

Turned on adjacent pair, iniiaaled a little by ojjposito pair. 

First on one, then snpersc'ded hy opposite pair, on whicli it tiirned. 
At first one arm turned right hack, then o[>posite pair took hold and 
s\il)ers6ded lirst, which retracted tube-feet. 

One arm, siipersede.d by opposite pair. Unifying impulse noticeable. 


/ii^pecimeu L: ea. 13 mm. 18/6/19. 

125 secs. One, two, turned on adjacent pair, long period of incoordination. 

30 „ Turned on adjacent pair. 

^0 ' j, ,, ,, 

60 „ „ „ impeded hy opposite arm. 

30 „ Turned on adjacent pair. 

33 „ First one attached, then turned on adjacent pair. 

52 ,, „ ■ ,, 

53 

85 „ Delayed reaction. Turned on two, impeded hy opposite arm, 

37 „ Turned on adjacent pair. 

HoTE. — Specimen J seemed to be attected l>y the hot sun, so after the iirst loiu’ 
trials it was kept in the slnuleof a .stone, as were also s|)eeimens K and L. 


From the.se records it is apparent that while there is great 
variation in the way the reaction is eonnnenced, there is great 
nniformity in tlie way in wliieii tlie turning is finally {iccoin- 
plished--“{ilinost all turn on an adjacent pair of arms, the aetnal 
percentage in tlie 107 trials 1 ‘ecorded being 92*6. In four trials 
the turning took place on one arii) \vhicli bent hack from the tip 
progressively : ■ turning took, place on three- adjacent arms in four; 
eases, . including tliree of tlie, deadlock turns, ttml' in two other 
eases (counted as turnings on an adjacent pair) three arms were 
•engaged iintil a, late stage in the righting, when an outer one 
:gave-'up. 

^ W its back iininediately iiattens out, 

then curls the tips of the anus down\vav^^ raising itself a little. 
The tube-feet are extended and feel almut actively. ‘ Any mimber 
of the arms may attach themselves to the bottom by theii* ter- 
minal tube-feet. Of these arms two or tliree generally get a lead 
over the others. The simplest ease is when two adjacent arms 
get ahead and keep ahead of the rest. Frovide<l the ventral 
surfaces of these two arms both turn inwards towards one another 
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the righting is carried out with great precision and rapidity, 
often in 30 secs, or less. Tlie two arms on wliicli the starfish 
rotates are at the end of the turn disposed at a wide angle with 
one another, a condition recalling the usual inetliod of righting in 
Ophiiiroids, where the animal pushes itself over on two arms 
stretched out nearly in a straight line. The wide angle is 
inimediatel}' compensated for when the starfish begins to crawl 
awa,.y. 

If, however, the two arms turn their ventral surfaces in one 
direction, so that the tips get a twist in either a clockwise or a 
counter-clockwise direction, the turning is delayed and other arms 
must be brought into play. In general, a disposition of the arms 
with the tips pointing in the same circular direction is a very 
unfavourable condition for turning, and much adjustment is 
required before turning can be carried out. 

Tlie turning on two arms is very often delay e<l by tlie holding 
on of one or two other arms, which later detach themselves. 
The “unified impulse’^ of which Jennings (1907) speaks in his 
elaborate analysis of the righting reaction in AsUrlas/orreri is 
certainly shown in Asterina, hut appears to arise rather late in 
the reaction, I have often seen the third arm iletached rather 
forcibly by the pull of the turning pair. In other cases, how- 
ever, one can observe a voluntary retraction of the tube -feet of 
the impeding aim or arms. That the miified impulse does play a 
great part is shown l)y the fact that, in genei*al, a bad start is 
always or almost always compensated and a good solution arrived 
at, for whatever number of arms is employed at the beginning 
the turn is almost invariably made on two adjacent arms. If the 
unified impulse did not at some stage arise the righting reaction 
would be a long drawn -out and confused afiair, coining only by 
cdianee to a successful issue. 

A second neat solution of the righting problem is afibrded 
•when the righting is carried out mainly by one arm, helped 
towards the end of the I'eaction by the anris on either side. This 
solution is rare, and the method is not a partieiilarly speedy one, 
the times taken ranging from 37 secs, to 120 secs. 

A third method sometimes adopted is to turn on three adjacent 
arms, . On condition that the middle arm of the tliree takes the 
lead this method is quite successful ; it is, in fact, Iiardly to be 
distingtiished from the method of turning mainly upon one arm. 
If, liowever, tlie middle arm lags behind and the outer arms get 
aheacl of it, trouble ensues and a deadlock occurs 

'Turning on four arms is- really not met witli. ' Four arms may 
firmly attach and an attempt be made to turn on all foin*, but tbe 
actual turning must 'take place on the middle pair, tlie outer arms- 
being ■ forced to let go. - ■ An; ..attenipfc to tmiii ■ on four resolves-' 
■itself into a turn, on a sin:gle,pair.'.'' 

If , all 'five .arm S', attach^,:. no progress' can be-mi ad e until at least 
,:'two, rekx 'their .lio'I'c!."''. 

'■'Oompa"risc>xi''"with 'theac'C0iint:'giv6n;,by''J,eiinings of the methods 
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used hy Asterim ^forrerl sliows t-haii Asteruia n44eiii|dis priicticajly 
all tb€^ iDothoils employed bv Asterim^ bni/ is snccessfiil only i,u 
tbe measure tbet its orgMi:nsa.tion peiMuits* Astcrirta is a, siiort- 
rayed, eomparatively rigid fonii, and cannot t^vist its rays (es|;ie~' 
cially ]*oum] a longitudinal ;vxis) to anytiiing like the extiust. 
possible to the longaayed A^^ierias. i.is righting rem‘t-ion is 
accorflingly leiss varied than in Asterias^ for the simple reason thali 
certain solntions open to Asterias are mechanically exti'einely 
ditiicuit or quite impossible for Asterim:, Organisation, in fact, 
innst be regarded not only as a means towards action, but a.lso 
as a iiniit npon aeti\nty— a Hinit which the aaiinial in its acti\'e 
striving tries ahvaj's to oveicoine. 

The following is a summary in Jennings’ own words of the 
various modes of righting which lie lias oliserN'cil in Asterla,^ 
forrerl :--* 

“ i. The sinijdest and neatest metliod of turning is tlie follow- 
ing: Two adjacent rays twist tlieir tips in such a way that the 
ventral surfaces of tlie two face each otlua* ; then tlie tnheJV‘et of 
these rays attach tliemseh'es a,nd throw the stariish over in a, neat 
soniersanit ...... 

‘* 2, The tips of tlie two ad ja, cent rays may so twist tliat tho 
ventral siirfaces do not face each other, but liotli face in the same 
direction. The tulie-feet then take hold and tlirow idie stariish 
over,— twisting it about am axis which passes lengtlnvise tlirougli 
one of tlie attached rays, l'’his method of turning is extremely 
diflicrult inid awkwanl, but is seen at times. ITsiially when two 
rays become attached in tlie way described, a, third ray ta.kes liold 
and aitls tiie turning, the method tlieu fonning a transition to 
that given next.'. .... . 

3. Thi'ee adjacent i*ays twist, attacli themselves, and .remain 
attaclied, all pidling throughout the I'eaetiou. Usually tlie animal 
turns priinarily hy tlie aid of the two outer rays, while the 
middle one is relatively passive, and is compellml to tlouble back 
under as tlie auimal turns. Often this middle ray walks back- 
wa.rd lienentli one of ilie otlier ra.ys, or the other walks actively 
over its surface or tliere is a, iMunlnnation of these two movemonts, 
till the normal positioir is reached . 

' “4, ’Four of the .rays take 'bDld, two extending tci Jd:ie 'laght, 
two to the left . . , ... [all remain attached during the turn j. 

“'5. All t.he .ray.s attach themselves.,,,.. Now tlu! turning can' 
lie accomplished only iiy tlur release of certain rays . . . , . , 

' G. An unusual luetJuxI is tlvat/ in vvhich hut (inch ray twists 
and attaches itself, and : by 'its uimided;; etiorts turns the stariish 
about au axis passing tlnwigh this ray .; ^ 

“7. A still more uiuisiial type is seen iu tire performance of 
tlie rigliting reaction without attachment of tlie tube-feet of any 
of the ray.s 1 907, pp. 125 & 1 28). 

This last method, in yliich the starfish raises its disc higli by 
standing on the tips of -all five rays and then swings one or more 
rays CA'er or under im til it topples over right side up, I havo 
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not v)bsorve«l in AUeruia. and Jennings has seen it in Jsierifft^ 
only wisen tln‘, tiiiu' teeti Wi'n’e pian^entetl from taking liohh 

iVIjdJiod ti is used \>y AMerina, hut the turning is round aii axis 
iiransvtn-so to tlie i*ay, not longitudiind as Jeniiings’ acromit seems 
to imply. (,l„n general, the inverted. tends to roll its .rays 

haekwards from the tip rather than twist them t(,> the side ruiiiul 
:i longitudinal axis, as is eustomary in Asterlns,) 

Mc'thod 1 :is in Asleriaa a.s in Asterkis the neatest aiid most 
suecessfu! solntion. Metliod 2 also oecurs, Imt seems in Asterina 
always to reapiire the «assista.nee of a, tliird ray, wliiels generjdly 
suptvrsedes one of the original pa.ir. Method 4, as already pointed 
ont, is not meehanieally possilde in Aulerhia, 

It is in M(d:.hod J tint the ditierence between tlie two species 
comes <U!t most clearly. If A^iteri/ia tries to tni'n on three rays 
a,nd the two outer get aJiead, the middle one l)ecomes shar})ly l)eiit 
})aek upon itself airl is nnahle to ‘straighten out owing to the rays 
on either side pinning it down hard against t.he ])ottom. A: dead- 
lock follows, whi(!h lasts for several minutes, the tB'o unattached, 
rax’s stamling n|> aJniost vertically in tlie water, tlie whole turning 
movement being snsjiended lialf-way. 

One gets tin? impression that the starfish is thoroughly puzzled 
by tlie sitnat:ion, mid it certainly takes a. long tiun.^ to arrive at a. 
solution, ‘\hirious solutions a.re fonnd. In Case I. p. 42r>) 

the starHsh liually bent down one of tlie free rays and took hohl, 
then relaxed the two outer atta.chod rays mnmgli to pnsli tlie 
rnidtlle ray tlrrongh. In Case II. botJi of tlie free arms wei’e lient 
tlown and attaclied, then one of tlie original outer |»air let go and 
so rehrised tln^ pirisoned ra.y. In Case 1 1.1' . tlie .fri'C arins.lient 
down ami at-tached, pulling the liody liat l»y niaiii force, the 
prisoneil ray lieing sidisequently friHsl l>v adjust-meut of the 
ludgldiouring rays. In anot.her ea.se, not includetl in tlve general 
series, in wliiidi the deadlock lasted about 4 niinntes, n\\ outer 
riiy let go, aiid the starfish turneil on the other twn attarhe«l rays, 
tlie free arms' ta, king no paid in tlm .solution.,, , Case' I'V', in tlie 
genersd series was of anothm.' character. TJiree rays ha<l ai,tached, 
tlie tips of two rays twisting towards one another; tlimi a fourth 
ray took liohl ; finally the starfish turned on ft pair of rays ai. the 
side, having la, ken over tlirt'e and t\. half .minutes to work out tin's 
sohd'-ion. 

In rlsho'/rfs, wdieii 'tliree, iiiys ''attacdi jUBl tlie outer, i ’ays get 
a 1 lead, a.s is apparently nsu'ally t lie' case,,tn ruing is car:rie<l out 
with Cimiparaiave , ease, the length and fiexiliility’' of 'the rays'' 
I'mnnitting tlve nddtU'e vfty to'crawd over or under the ones at the 
side, instead of being pinned Iietiveen tl'iem as lmp})ens i'li AMermu' 
with its sliort'and ilat rays. " ' ' 

i did not investigate the (piestiou as to whethm* iihe imh’vidnal 
Asi('rh((i sliosvs any pnJerence foivjising a J»ai^ ray or 

iMiuihination of rays, as Jeiuiings: lihs demon strfite<] for 
^ p. 144'), but. it is adeitr .iTom ;the del {tiled records 
givtM,r,{tljOve tliat eacli ;ij id iviclttal' 'to.iKls. to, s'tereofype the method 
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used ill tlie iirst few trials, Some s|KMdriu^us, ludaldy li ainl ( ^ 
tiiirued iiiihesitat-iiigly on.' an a.dja.cent' pair. sIiowcmI a teiidmiey 
to attfi.cb all its rays^H got itself tie<l up in a deadhiek tliri‘e 
times ill ten trials, K showed a. projieiusity t-o use one ray ioi* 
tuniing. It is di 111 cult to say wlmthei* tdiese ttunJeneies are due 
to individual idiosynera,sy or i.o the formation of transitoi^v IndiitH, 

Fereepiions iv/eolrf^d in the IliphluKj lieddion. When A.^i&n'iw, 
is turned on its back two olivions changes lake plat‘e in its 
relation to €uivironinent — the tnhe~feet lose eontaeti witli the 
bottom, an<l the action of gravity ujion tlie anirual is reversed in 
<lirecti(>n. Idie irritating effect of liglit upon tin* -i entra! snrfacai 
need not be considered as an essential factor, for, according to 
Preyer (188()-7, p. hO), the righting reaction nmy take |)iace in 
tlie dark. The stimulation <d‘ tlie dorsal surface hv contact with 
the bottom may also lie eliminated from tlu* essimtiai (‘onditions, 
since is often fovmd under stones with its liark in lamtact 

with the bottom. And Preyer {^ihul, |>. 107) bas shown t hat 
removal of large pieces of the dorsal inti^gument does not hinder 
the righting reaction. 

In order to study the relative importance of the two main 
ccmditioning factors — contact ami gravity—! carrical out the 
following experiments on the beacdi with a, couple of large jiinl 
active, specirnens :■ — 

L The starfish was turned on its back, and a small piece of 
slate was held 1-2 mm. above the ventral surface. Idie starflsli 
attached completely and conhl be lifted away adliering to the 
slate — tlie righting reaction was not carried out, tin* starfish 
remaining back downwards. If, however, the slate was not lifleil 
away and the starfish remained in contact with the bottom, it 
left the shite and crawled on to the liottom, thus {*om|:deting the 
righting reaction. (10 trials.) 

II. The slate was presented half-way through the turning 
movement. The starfisli attached some of its tidiedeet tem- 
poraaily Imt coTnpdeted the turn towards the l)ott,oin. (10 trials.) 

dill. A., piece' , of A -RCRs .of 'about' the same aam as the .starfisli 
was placed on tlie ventral surface of an iuvertcMl ./s/cr/no. Tliii 
aninial attaclied its tube-feet and carried out walking’’ move- 
ments with them, by meams of wlvich the weed was carried right 
.off' tlio 'ventral .su:rface. ' Tlie ■starfish then procuH^cled to turn, 

IV. Idle starfish was held lightly in position by miMins of 
angled pins on the under side of a floating bhudc of wood, the 
ventral surface facing earthwards. It turned so as to bring its 
ventral surface into eontect with the wood. In spite of the fact 
that the pins interfered somewhat with the righting movennmts, 
less than one minute sufficed in two cases for the turn, less than 
two minutes in three other cases. 

V. Propped up with its hack against a vertical side of rock, 
the starfish invariably tiumed towards the earth, pivoting rapidly 
on the pair of arms whossetips were in contact with tlie horizontal 
surface. 
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Froiu,, thesc:^ experiments it seems ele/ir that the prim a.rj aim 
ef the righting r(a*u*ti(>ii is to bring the tube-feet into (‘ontaet 
with a soli<l and resistant siirfaee. The first thing Asierhifi does 
wlurn det/ielua] from, its liold is to stretch out its iaihe-feeb and 
feel i'ouml in all directions. Mei'e tactile eoni;act is, liowevei’, not 
snifn.'ient, as E:xj,)eriinent 11,1. shows-— the surface must re>sist ii 
pull. Id.ie perce|)tion involved in, ttie contact reaction is not so’ 
liiueli tactile a.s kinaxsthetic. It does not seem to .matter very 
mrudi whether tlie surface of adhesion lies helow fihe 8tar.tish, as 
in tlie tiornail righting I'eaction, oral)ove it, as in Experiment lY. 
Tlieia;^ is no proiioinuted tendency to ta.ke up a. definite position 
relative to g:ra.vitj. Under natural conditions Asterina may be 
found eitlier a.d liering back downwards on the underside of a 
stoiie or bade upwards on tlie bottom underneatli the stone, or 
agfiin wedged along the lateral edges of the stone. Experiment I., 
however, inilicates tli a, t prefers to turn its ventral surface 

to tlie liottom rather than cra-wl on a. small inverted stone, and 
this fact might he adduced, together with tlie similar results 
obtained liy Preyer (ihid. }>. 11(5), in favour of gra\dperception 
taking a ])art in the reaction. (3n tlie other hand, Asterma 
may crawl oiftiie piece of sla-te siiujily because of its small area. 
(The nxsult of Experiment II. is best explained as due to that 
^‘persistence of an established impulse,” wliich is a. eliai’acteristic? 
feature of the beliax iour of many lower animals (Jennings, ihuL 
pp. 1,15 (), 145-t)). 

d.’he probalvilit}' is tliat graviperception in the starfish, if really 
existmit, is purely kimestlietic. It is well known that when a 
starfisli is wtdking uiulisturhed over a, liorizontal surface the 
iiube-feet <lo not attach iirmly to tiie bottom but act; very much 
like legs wliich pusli the animal forward, ''.rhis has been clearly 
shown liy Jennings for Asterhm forreri, mid is true ahso of 
Asieriiun If, liowevmr, A8terin((> h irritated it huddles down and 
grips tiie bottom firmly with its' suckers. . Also'wlien at rest it 
liohls on fairly tightly. Similar,! jg if it is luounting a, steep slope, 
or {idhering to the nnd'er surfa'ce of a rock, it must Iiold 'on tigliteig 
liringing' its suckerS' i,n,tA::r play. Graviperception in dsiferfarttif 
one can,[)roperly use th(> tierm, must' lie ■ little iiiore'thau a' dim 
pm‘t;e|)tiou of tlie difibrence between a. surface on wliich,' it may 
widk and a surface, to whicli it .must ding. .Tin's gives' the 
possiliility of^a 'elioice liet'ween a ba,ck dow,i',nvj',trds a^ud a back 
upwards position. Bpaco to the starfish, must. lie, a. tactile or 
■ better a kiiu'cstbetic spn,ce.’ / 

l.\:i sum u|;),'the two factors pixivisiotially '(listingviished '.aliove— 

.eontacd; a.:nd 'gra.vity .-probably resol ve,,' them selves' ii’ito one,', for' 

bot,li 'ai'ipear to depend upon ' ki'iia^sthetic iinpresBions. ' 'Tlie .aini' 
of t,lie reaction is to get a fi'wn foothold ' on. 'soinething, solid ; 'once.; 
iliiS' is fouiul' the' starfish" is 'p'robably able' ',to'’'.(iisti'ng"uisb .'by" 
musele. 'sense,: in a, ,roii.gb"and."rea(Iy way, wlie,ther.'th'e' Surface . iS' 
'horizontal, vertical, .mr.itwerted,: '■ 

. :It'' is' possible that a 4bird.' fa.ctor plays 'a-part in, the ' orientatio'H. 
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of tlie bi'x'ly with respect to givivity — tiic^ dj’jig or pull <.tf 
iiiterrin'l orgn.si.s. Tlie (.‘xisteDce of this fVu'tor was re(M,tg}iiz<‘<i Ipv 
Preyer {IhkL |>. 121), find its impo»‘t.a.nee in Orustarr'a has iHs'outly 
been eja|)hasizetl by VV. von Hiahleiibrocdv (llHl). ,As tJH,‘ siai*- 
Jish shifts its position with I'esju'ct to gra.vity ilie iiitorua,! (oyasis, 
or at least such of tluou as a.re slung lay iu(‘seMter*(‘s, hhi.s!- shift 
their position within the !) 0 { 1 y. il. is conceivable trhat sin/h 
nUerations in stress are perceived ]>y means <,if ai,i iiitci** n,*ej)ti\'e 
iierV'Ous niechanisin. In Experiment V., for insl'.ancfo the stimuiiis 
to turn to tlie horizontal may Iia\*e been supplied l»y tin* down 
ward drag of the intej'nnl organs. 

In conclusion, .a. reniark upon nietliod may p<!rhap.s be per 
niitted. If the wliole reaction is eonsi<h:*retl as heha\ionrin the 
real sense, that is to say, considered strictly from ibe psyeliologic^al 

point of view' as has in elTect been dom* in the above disenssioti 

tlie prohlem ough.t noli he formidatcal in t(n*ms of* physiolngical 
reaction to single enviroamental stimuli, hut in terms of r(*spoiise 
to ti situa.tioii }:)resented to tlie aninud a,s a w'hoie, or. In tlio case 
of. an experimental dissocnatioii of tlie normal cajinbined ac-.tioii of 
the Victors involved (a,s in Experiment IV, % in terms of responsi,^ 
to one ffiet/or lus re|>resentative or suggestive of the wliole normal 
|>resented situation. 
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28. EKperiiiieiits on. 8(.‘x .Determination. 

By Lt.-CoL S. Moncrton (Jofiomax, M.L)., F.Z.S. 

[UeceivGti 0('tn1,)<‘r til, lOU) : NovoinluT 18, IDlO.j 

ox|')eriinontal work funning the basis of tlie present 
eouauunieetion was earried out at iiitarviils, as o|}portiniity 
served, during tise years 1902-“llM.)o. .But altiiougli tlie laaiii 
oiitiaiine of Ijhe work was demonstrated (witli the aid of lantern- 
slit] es) to tlie .Pliysiologieal {Society in May 1908, and at tlie 
Dubiin .meeting of the British Association in Bej>tend)er 1908, 
no aceoiint of it lias previously been publislied. Tiie reason for 
tills omission is to be explainetl by the iinfortnuate fact that the 
colleetion of diagrams and other records, wineli was handed over 
by the vuviter, foi* purposes of criticism, short!}' after the resea-rcli 
came to an end, has only recently been recovered. 

From the earliest ages various writers liave suggested the 
possiliility tliat the re] >rod active ghuids, male or female, or liotli, 
were concerned in the production of offspring of one or the other 
sex. Tlie most prevalent ideii wovild seem to have lieen tliat the 
glands of one side of the bod}' gave rise to injde-|)i,’oducing 
sperrnato/.oa. or ova, resjieetively, and vice versa. Borne observers, 
among the most recent of whom 1 )i‘. Jiuinlev Dawson should be 
mentioned, have favoured the supposition that tlie male or the 
female glaml only wa.s concerned ; while oldiers have elal.iorated 
the necessity for inter-action of spermatozoa and ova protluced 
by the reproductive glands of the same, or of op|_H')site sides of 
tlie liody. 

In. the. hope of delinitely determining whether or not iuiy of 
these suggestions could he shown to possess liasis of scientific 
fact, a, series of experiments were devised wliieli wei-e wirried out 
on a somewhat extensive scale. ' The aniinals einployeil for the 
iniriiose of tliese experiments were, for, the most part, 'ra.bhits, 
a,lthougI'i use ' was also made, to a sma.ller extent, of pigs, , cats, 
gu l,nea,'*[)igs, .and mice. Of tliese ' animals tlie greater , niimher 
were send uiast rated,,' or’' semi*-spay(M.l (according 'to sex),' and 
S'ul'iscquently kept umler oliservation ' until such, time, as tliey 
laid , completely, recove,red from the 'operation.,. An additiomd 
iiiuidier of a.uiimds wiiich liad already lieen uperat.ed on in tins 
fashion wore oldained from dea.kn\s aial breeilers. In a later 
se',ries of 'ex;peri,meuts, with t'.he ohje'ct of avoiiling poss.il>le fallacy 
fr<"n,'u 'th(oh„')SS of ’an internal secretion, li,ga,ture in twm places of 
tl'ie uter'ine co''ri'"m, or '''of .. the '',cord' ■(subseq'uently, of, the viis 
deferens only), o'li one siile of the 'hody, with, partial , or complete 
secti(.,m of the tissues hetwee.n 'the ligatiu’es in order: to, ■preve.nt 
'|>ossil")lo cogeneration, was 's,iibstituted for ablation o'f' tlie ' ovaiy; 
or testich'M’espectively. , 

intimately the experimental animals' were'bred „ ■ 

"(«) with iuitire arninais,'of4he opposite: sax,: "■ 

{h) with, otlier semi-castrated, :or' semi-spayed iEdiyidiials,, ' 
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in Kucli manner as was intendetl to (jouiprise all possil»li) |■:ferlrn^“ 
tations. Owing, liowevor, t<.) loss ot a-uirnals froni ir'!tr^r-ia,u,*rei'it-, 
disease, more pjirticnlary tiiherenlosis, am! from jnsdnloiits ol ou(‘ 
j'lud anotber kiml, it did not pro\'e possible to earry old; tlio 
sclieine in its entirety. 

Tlie intemled scheme of the luajedlng oxpm'iments may imrhaps 
be best shown in tabrdar form as folhnvs: 
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( R. possessing gland on Ilight side only. 

Jj. cr: ,, Lett ,, ,, ) 

Without entering into details concerning the nnni'lier and sex of 
the oftspriug resulting from interbr*eeding on tins plan, it may lie 
inentioiied tliat altiioiigh, so far as possihU‘, oacli particrdar mating 
was repeated on one or more occasions, in only four instances 
were families of one sex, either all males or all females, obiaineMl. 
But 'even so, .wlien tbe''sa;me aaiimals, or 'animals in similar 
Condition,, wer(3 again mated, a uni*sexiial famii}' was not. agiiin 
obtained, definite indication Iming tlms jiilbrtkai dliat tlie resulf,< 
obtained in the first instaiice was <|uite fortuifons. As an 
ii'istance of eonlrarji residts, in respect of ofispring, 

obtained on imiting two sets of animals in, similiar coni!itit)n l.he 
following experiments may lie cited : — 

March 1902. 

l,?ernau liuck CasLrakd on L'liiny 4* Beria.rii no:iim.al doc. 
'.ijitter.sss.f) M’, 0 ,F. ■ 

■■ June , 

I'iliie buck : ■LB.,rie’sif,fe'+ .WakeA noilmal d(c^, 

"d Idttar^thMyS F. 'A.y.wV d; 

wliiie ilie mating of yet anotlier similar couple was as follows n— 

i^epiemher Vlth^ 1902. Litter ss 2 M, 1 F. 

E<puilly divergent results were obtainal as tiie result of t;rossing 
semi-spayed does with normal bucks ; or when bucks and docs, in 
both of which the reproductive gland of one or the other side Iiad 
been removed, or put out of action as the result of a, \'asectomy, 
or section of a tube, were mated. 

In the later series of experiments the female %v;ls killed shortly 
before her litter was expected, in order that tlie young mighi; be 
examined w situ in tlie uterine tube or tubes, as it seemed not 
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improbable tint useful luforniatioii luiglit be obtained fi*om deter™ 
milling tlie i:‘ela.tive position in the tube of fmtuses of one or t’iie 
oilier sex. Records of the results obtained were indicated in the 
foi*m of a. sim|')ie diagram, devised for the pui'pose. (Laiiterri™ 
slides of tliese were shown on the screen.) One point of interest 
emerging from study of these diagrams is tlio frequent o<xairreuce 
of male couples. 'Whether these, as in the case of identical twins 
in the In i man subject, are to be regai'deil as the outcorne of 
diAdision of a single ovum could not be certainly determined. 

In a lecture on Internal Secretion and tbe Ductless Glamls ” 
by Dr. Swale Vincent (Lancet, Aug. 1, 1906, footnote) will be 
found a reference to a further outcome of this investigation, 
personally communicated to him, ‘^pointing distinctly to an in- 
ternal secretion on the part of the interstitial cells’’ of the 
testicle. Dr. Vincent notes that the ‘‘ results are generally in 
agreement witli those of Ancel & Bonin (Recneil de Medicine 
Yeterinaix'e, Jan. 15, 1904).’’ It became apparent also that in 
tlie case of those rabbits in wliich the vas only was tied (with: 
ca-reful exclusion of blood-vessels and nerves), blie animals, as 
contrasted with those in which semi* castration liad been per- 
formed, showed no diminution of desire, or capacity, for sexual 
intercourse; while, on the average, they obtaJned larger families. 


'Ihe communication also included an experimental and critical 
review (illustrated by hintern-slides) of previous work on sex 
determination by va.rious observers \s'hose investigations had 
dealt with the study of this problem in plants, insects, and certain 
of the lower \an*tehrates. 


Proc.:Zooi.. Soc.---19I9,.Ro' XXX. 
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23. Tlie Variations in tlie Digastric Muscle of tlic EliesiiS' 
M'a(ra(|ue and tlio ('/ominon Maca(|iie. ' By Chas* F.. 
So'N'NTAG, (Jh.B., F.Z.S., Anatoniisfc to tlie Society.. 

[ iiecoived Oeto]»er 21, 1910 : Head November 18, 1019.] 
(Text4igures 1-5.) 

In tlie course of several dissections to explore tbe extrinsic^ 
liiiiscles of the tongue of the Rhesus Macaque, I have been struck 
witli the various appearances of the digastric miiscle, I decided, 
therefore, to exaniine the muscle of every monkey brought to 
tlie Prosectorium, and tlie present communication is based on the 
dissections of fifteen animals. 

The muscle belongs to Parson’s first type'‘k In it the posterior 
liellies of the two digastric muscles terminate in long slender 
tendons which, passing forwards and inwards, unite to form an 
arch anterior and superficial to the hyoid bone. From the arch the 
fibres of the luiited anterior bellies pass to the lower edge of the 
inferior maxilla (text-fig. 1). Tins arch is closely applied to the 
niylo-hyoid muscle and compels it to have a dome-like appearance. 
Ill some cases a probe can be passed under the arcli, but in most 
of tlieni they are fused and can only be torn apai*t. IMoreover,, 
in al)Out fifty per cent, of cases there is no connection l)etween 
tbe a.rcli and tlie Iiyoid bone. 

Tbe extent a,i:ut nature of tlie at.taciiment of the , anterior, 
l>ellies to tlie inferior maxilla vary. In some cases the.' muscle 
extemls right hack: to the angles on both sides, but more commonly 
tlie extreme posterior limit is about half an inch anterior to the 
angle, a;nd lymphatic or submaxilkry glands are lodged in the 
small ' recess. .In tlie majority of ca.ses the , attachment to the 
maxilla; is muscular, hut in one case there were a .number, of 
t(>i.idi'n.ous filires inte:rspe'rs©d among tlie muscles. In no ease did 
1 find, any excejition to tbe rule, tliat tlie two anterior, bellies are^ 
Joined in tlie middle line. ■ " . 

*'■. I:n a, little .more tlian ;fifty per cent, of ca..ses, the spa.ce, bet ween 
t,he tendinous arcli and tlie hyoid bone'' is' occupied l:)y a membrane', 
'liy ii'lirous 'liands, or by botli together. In one case, ,a memlirane 
alone filleil the stavce (text-fig. 2),' 'and th,e:re was no fusion be- 
tween it and the mylo-hjoid ■muscle. underneath , , Tlie, 'anteri'Or. 
l:)eliies tliil I'lot reach the' posterior angles of the Jaw. 

one case (tex:t-fig. thespn.ce was filled up by, a membrane^' 
and' tbe tendons of tJ'ie 'posterior bellies we.re connected to it' by' 
sliort fibrous ba-nds. ■ This ■■specimen was ' interesting in another' 
"Way, for the 'T.nem.bra.ne between' five arcli and the liyoid .Imn©' 'was 
'.com'n..i.oi.i to' tl'ie digastric and mylo-bjoid mUvScIes,,■so'^' tliat .tlie two 
could I'lot 1)6 .separated. The ''mylo-hyoid" muscle," was '' de:fecti'Ve in' 
front, there being a. V-sbaped^ ga.p .wliich .'wTis^ 'EHed by membrane 
(textdig. ■■, ■ :■■ ■; 

■ # . F, fu Parsons, .'Joit^ru, Anat. Physiol. ■1898, 436,, 
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In six cases the space between tlie arch and tlie hyoid bone 
was occupied by a triradiate fibrous band, tl:ie vertical limb of 
the Y ])eing attached to tlie bone, a,nd the two lateral liiiilis to 
tlie posterior edge of the arcli anterior to tlie posterior extreme 
of tlie anterior bellies. In the fresh specimen tlie ciontrast 
between the white band and tlie subjacent red inylo-hyoid muscle 
was very mai'ked (text-fig, 4). 

In the single example of the Common Macaque {Mamcns 
fascicularis) wliieh I examined (text-fig, 5), the arch was connected 
to the hyoid bone h}^ a broml band of connective tissue into which 
two slender bands, from the tendons of the posteriar bellies, were 
attached. 

Tlie condition present in the Common Macaque (text-fig. 5) 
differs only in degree from tlie variety of tlie Bhesiis Macaxpie 
present in text-fig. 3 a. 

As tliere is no gap between the two anterior liellicvS of tlie 
digastric, and no solution in the continuity of the tendinous 
arcli, it is not easy, at first sight, to give a rational explanation 
of the aliove appeaimnces. I was enabled, fortunately, to examine 
a series of monkeys whicli exhiliited transitions between Parson’s 
first and third types of muscle. Each of these had one or more 
of the vStriictural elements shown in text-figs. 2-5. 

The variable degree of adhesion betw'een the digastric anteiior 
bellies and the sulijacent mylo-hyoid muscle indicates tlie origin 
of the formei’ fi'om the hitter, and is tlie beginning of the meta- 
moi'phosis. Tliis is followed bv the appearances in text-figs. 2--5, 
and the condensation of the lateral fib:res of 'tlie' anterior bellies, 
constituting the nearest approach to a' true digastric muscle, is 
the last stage. 

In my opinion : — 

(1) Tlie anterior belly arises from tlie mylo-Iiyoid muscle by 
splitting. ■ ' Tliere then ensues : — 

(2) Two .muscles 'joined to 'tlie hyoid bone bv membrane Itext- 
flgs. 2 and 3 /?).■ 

(3) I’lie pull of tlie anterior and posterior bellies separates' the 
latter into, 'bands. . 

(''!) l,l,iese bands disapipea'.r 'lea-ving a muscle of Pai'so'n’s first 
type. 

(5) tendino'us arcli splits .and tlie anterior bellies separate 
leaving a truC' digastric muscle.' These' I . liave not seen in 
M'!ica..qiies, "Imt they a/re present, in (JereopUkem>fi mtlmpS'^'CercQ- 

; (6) The 'mus'Cle in the Macaipies, has .stopped short, of being a 
true digastric ■ condition ' ,in ' ■ which ■. there ■ are ■ two ' muscles, each 
■with 'to anterior and posterior belly' (Pars'on’s third , type,),.' " ,; 

(T) Tliere .is no va.riation: in. 'the. posterior bell'.i©s.'.' ■. 
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"I-ji’h Oil the Nematode Pa.rasi.tes of a (Jliapiniii,is Zebra. 

.By M, Thinner, B.Sc. 

I Received Oidobcr 8, 1010 : Road Novenibor 18, POlO.j 

(Text-iigures l-O.) 

.Lii 8epteiiil,)e:r of tliLs yeai* ;i CliapiuaD’s Zel,)i*a, whieli ca.iiie 
from Africa, to ilie Zoological.! (:J;.tp<Iens, LoiidoD, ten years ago, 
«lied. The post'-mortcmi showed that its large intestine contained 
iua,iiy Ncmiatode })a.rasites. A collection of tliein was made by 
lh.’ofess()r Ijeijiei’, and, tlirougli his kindness, 1 n'as enabled to 
examine the ma,terial in detail. 

.Altogetiier seven sjiecies of Nematodes were represented in the 
,Zel>ra.. A.n oniimoration of them is a.s follows 

Oxf/ifris carada llud. 1803, 

Strongj/lm cuhjarls VM)\)> 

Stronffijlits edenkUns (Looss, 1901). 

Trkdontophorifs iiUerniedtas Sweet, 1 1)09. 
Udsophm/CHlo^^n^^^^ rohustas (liles, 1892. 

(?) CpUidtaostOituiuh (joldi Boidenger, 191(>. 
(^ilUcJtnostoiniiia zehro% sp. n. 

I'hc real ol,iject of those investigations was to ascertain wliether 
■any of tlu,^ pa.rasites had livc.nl in the Zebra in Africiv, and had 
,|,kersisted th,roiigl.i<,>vii'/ the i/on yea,rs in J^ngland, or whether tliey 
iiad only lieen a^ecfnired l,»y tlm Zeb.ra, si.nce its arrival in Enghind, 
This point, iiow^ever, was not delioitely elea.red np, as none of tlie 
Nematodes found <%'in be said to have a. solely Er,.iglish,'or African' 
distrilintion. Tims (.h\ffitrls curvidck Strongpkm rndparis, and 
zdimmjj/ln.s edeukdus are found all over the world, Trhdonto- 
phortw iniermexUus has been recorded from Anstralia and England, 
a.nd (Esiyphipodxjnim ■ fronrTiulia and England. ■ 'Tlie 

localitie's a,;re 'So fai* a-part tliat it would seem. p,robable that tiiese' 
■sj>eci(?s a,re prcxsent' in intervening.'COin,itries* Cplwkmsknrnm 
xjoldi has, been ' i.-ecorded only o.nce,.and that so lately as 1916, 
w],nm it was found in England. 'iMore recjords of, its occurrence 
' 0 , 11 ( 1 . their h)('%ality iire necessary, before it is 'possible to sbite its 
dist,ri,l,..,mf.ion detii'.dt6ly. zeirm is an. bitberto 

!,nHloscribed species. 

d.'lie im|)ressi<,)n. obtai.ned from the, abo,'V6 .facts is ^tliat' tlie 
Ze!..,n^M ac.(|uired the i.najority,'a.t least, of its parasites in England, 
tliough no d,elii;nT43 p.roof of this Is given. ' 

Oxvuius 'cajitv'iJLA Eudolpbi, 1803,'^' 

, 'fwo ' males ' 'were ' found ,Tn , the Zebra. ■ , Tliis discov'ery „is ,, lider- 
;o.>ting, a.s tl,.i,'e' males (..if this s'pecres. of are ..rather .rare. ■ 

’wj.ts on acct">unt',,of this rarity that :''tl:i,e:' .male 'was' only , cl escribed..; 
...'.and figined., f(.'.»r tlie, -first time by Eain,ie.t, in, ISDbbaltbougb the 
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female, iimler the name Trklm'epludm lital 
by 8ch;rank so long l:>efoi'e as 1788, . 

Oao/?w'*{.s‘ (rnrtnla has been voeonUal in tlio .Horses Ass, aiul 
Mule. 

8TRONaYT/i:'S visLOAitis (Looss, 190,1 ). 

B'rRONO'VLifS I'lDENTAT'OS (LoOSSj 1 9{.>1 ). 

In, 1901 Looss roeognlsed the tlin-e s|}eci.es of 
n e,, Simngyl'iis v^Hlgark^ f^^'ongphfs edenittinH, A/ro?i///////.s' 
wliicli are known to ocenr in the .ll'case, .Ass, ami Mule. Uf tl'ioni 
tlie .first two wei'O rep.i‘esente<l in tlie Zebra. 

Tsiio:iH.)NT(vpii(vi:riTS i,.N',ri':tt;MKT>ius Sweet, 1 90tL . 

This species of TrkdontojdonfH was first' descriheO in 1909 by 
Sweet, whose material consisted of three female s|:)eciuietis 
ohtjiined from a f lorse in. Victoria. In 191 (I Houlengei* fouml 
Tri(d(yidop]i()rm inlernu^lh ahmularitly represc'nted in Horses 
in "W oi*cestershi:i:'e, England . 

The fenmle of Trmlfyydoidomis Irifmiiedhfs from tlie Zehra 

measures IBwO 21 %5 nnn, in length, and tlie male lo-lli .mnn 

These n'lea.snreinenfcs are slightly la..rgor tlmrf those given I'jy 
Sweet or Boulengcu’. ’’.rite sja'cnle of the male is Icmg and ratlier 
tlviek. It mea-sures 3*8 mm,.ln Icmgth l>y iilx)iit, (bOilOri.nr in 
bixsacltli at its' proxim 

(Esomiagobontos uoBusTirs Giles, 1892.. 

Ohophagodmitm vohminf^ was first discovered iir Hr)rst¥. an^d 
Mules in India by Giles iri-1..89'2.. A.pparent1y;tlnS 'Neniatode,is 
rare in., England, as. tlie.re ' is.'.only one previous' record ' of 'its 
occurrence , beren ■ Tin’s ..was 'in 19'lf>, -.wben' Boulenger obtained 
about twelve speciroens te the colon of alMare. Its nuniliers 
, in the^ Zebra were sparse. : 

■" ■■la tlie, ''fenmle'Tlbw;>/l^ .fro,m the Zel,>ra. tlio 

■ milva i8'2'‘'8 mm. in,f.ront of the anus. Tluls measurement (.liffers 
.from tli,tit,:of,(Iiles,v who'gives ‘bahout 1 mm.,*'’ luit confirms tlioso 
of Bold eager, ' avIio gives' 21] 3 mm. 

The anus is C)‘7*'Cb75 min. from the postmior end of the 1 hh 1\ 
in tlie (Km'phHjOiltmiiis rohmlm from tlie Zebra. 

(?) OvuoHNOstOMXTM ooMH Boulenger,.! 9I(>. 

The only previous record of this species was iviade in 191(i 
hy Boulenger, who obtained it from tlie intestine and eucum of 
se\mial Horses in AV'orcestershi.re', 'England'. ';', 

The materia! obtained, from the Zebra and diagnosed as 
(?) Gylhknosio'mmmi goMi, consists of a .single female specimein 
So far as eoidd'',:I>'e'' 'aseertained from' this; female it appears to 
belong to the species although it is somewliat longe.r. being 
8‘35 mm., than ''the' 'feniale.S';'',recoKled by ' Boulenger.'" In the 
absence of more material it is impossible to be certain of tlie 
species at present. The diagnosis of this female was rendered 
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more difficult i)y tlie similarity presented by tlie two species 
(/j/UchnmtoW'Vm goldl and CyUchnosimmim, jmmlo-miw aMmi 
Yorke & .M’acfie, 1919, ii'^ the following comparison. 

1:>oth (7. goldi and f/, ' are described as having 

a, small and delicate body. Boulenger gi^-e.s the length of the 
nmle i.L goldi a.s from 5’2-6 nim, and its maxinmni breadth, 
27)0/.e-28()/^ (l:u'erage 25 o/a). Yorke and.M'acfie found tliat thc^ 
length in ten inales of O. 2 ^se%ido- catinaMmi ranged from 5*2 - 
()'() j lira., arid that the maximum lireadtli averaged 260/^.. Tlie 
females of C. gold/i were 6-(r7 mm. in lengtli and 280/x-d00//- 
(a verage 29D/x) in breadth. Ten females of C. 2 )sei{.do-cadmalif/m 
measured from (>*1-7*7 mm. in lengtli and averaged T2{)/x in 
lireadth. These measiireuients show that the size of the body 
of tlie worms of both species is practically identical. The slight 
diflerence between tlie two species present liere is not greater 
tlian tlrat between tbe ineasirrements of individuals of the same 
species, 

A neck is I'cported to l>e absent in 0, goldi, Imt |)resent in 
C\ ;pse/(tdo-cati}iati{m. In the figure of the former species, liow- 
ever, a. vei'j sliglit coustriction in the neck region is S(?en. 

d'he moutli collar in both species is marked off from tiie rest of 
the skin li}^ a definite constriction. ]ii the figures given, tlie 
month collar, in both, is seen to be of a, similar sliape, being 
rathei* bigli and almost ellipsoitlal in lateral view. 

Idle snlmiedian head papilhe in C. goldi are small and do not 
]ir()ject beyond the middle of the external leaf crown. In 
0, ;psinido-e(rHnaMm these papilke are larger and project lieyond 
the anterior edge of the external leaf crown. In botli species 
tbe submedian head pa pilhc are conical and their extremities are 
not,* se},)a.rated off by lat-ei’a.l ,notches. 

Boulenger says that the lateral head papilke of (.7, goldi arc' 
very .iiieonspicuoiis, wlnTe Yorke and M.a.cfie say tliat tliose of 
67 jmmdo^milnattmi ai'e promi,D.ent. In tlie 'figures, Iioweve,i*, 
the lateral head |,)apilkB .of^ 'both ■■species appear 'very simi,lar as 
regards size, in, reiative proportion to the rest of theTieml,:aiul ■ i'u 
sliape. 

Boulenger gives al>out 20-’' as the' 'number of ele,ments,in tlie 
external leaf cix'i'wn of C7 gokU, w'hile 'Yoi’ke and 'Mxicfle give ,20 
fi,s the mrml'ier o'f these iir {1. ps&mIoH*r(Mnatm^^ Tliese leaves 
are largo and pointed In both species. 

Id'io ■rmml'ier of lea.ves in tiie internal leaf crown of CK geddiis 
gi\x,'n,'i 'as *IO--32, and, 'Boulenger 'says that these leaves a-re shorter 
ti'ian tliose from tbe exte'inal'' corona. Yorke ■'and ' ’IVTacfle piily 
say that tlie internal leaf' crown -M ()., pseudo<rdm£4tm> 

(,>f nrimerous Io,ng narrow elements. ■ .Their figure slio.ws th'ese t^o ■ 
, 1)0 shorter' than,, the leaves of ■ tbe , external corona. .In both 
67 gddi.m^ Od^mudo-eaMnatnni .tbfi, internaklea.f.erowu arises in 
t'rio're,tb'an one plane, ■ This 'a'rrangement ■ is ,pr6sent'Tn tbe otlier 
mem,bers' of., this ■group of ..,Cljl5cb.nostome's, b''e,.^,' (ydmM’nuivw and 
0, ^dmakimd ^ 
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"Tl'ie mouth cjipsiiles of hotli C. goldA a;nd O. psendo-cailmdiinh 
are like tliose of (7. a,n<;l O^rdmiitm, in being ellipsoidal 

ill transverse seetioi), \vith the longer axis rlorsa-ventriiL 'the 
mtmtli capsule of (\ pseudo-adinativni is descrilied as Iniving an 
•oblique floor* Tliis chara,eter is not inention(n:l in Cb (joldi, Idie 
optical section of tlie luouth, capsule differs in tlio tovo speci(>s* 
In (7 (joldi the ivaJls in ventral view converge n/nteiaorly, while 
ill C. psei(do<xiiim:tum^ they con\TU*ge posteriorly. Idiej hm'glit of 
the Diouth capsule of €, (joldi is given as “ nliout 2(l/i,’^ In the 
males of CK pseiidty'Cjitlnaifjm- t-his height vjiries Itoui 22 r)/i-2b/x 
and in the females fi'om 24/X-29/X, so tliat from tliese measure- 
iiients tlie moutli eapisule of (.7. pseudo-(udhiatf(ii(' n;|:)[>ea.rs to be 
slightly l;irgei‘ than tliat of 0. joldi. The ineasuremeni; of the 
hreadtli of the mouth, capsule has heen underta.lsen in sucli 
dilfereiit ways in tlio t\v<,) species tliat it is not possible to com- 
pare the measurements given. Ih'oin the figures it a[»pears timt 
tlie |)rojiortiou of the lireaclbh of the imuxth ca|)siile to its lieiglit 
is grea.ter in tha.,n in ,C. joldi. 

Tlie dorsjil, msoplmgeal gutter does not project into the iiioiitli 
capsrde ill eitlier species. 

Tlie msophageal' 'funnel is well developed .in boiI:,i . (7. joldi 
and (7* ^psaido-catimaium. In .the latter, . bowever, cuticnlai.* 
tbietoiings biungpthis fininel aio not tigureeb 
: Tlie ,a?so;pbagas' in - eight males of 47. pseudo- caiinakmi varies in 
length 'fi‘onx’'Sl,4p---341)/x-and iir breadth from 70/x-'82/x.,, In eight 
females The msophagus-' varies -in- length fioni 322g~363/x ami in, 
breadth from 72y - 83p-. ' Taking the outside of these measurements 
the oesophagus of 0* psetido-catlnattwi varlQ^ ivorn. 'B14/x-363/a in 
length and from 70/x-83/x in breadth, and these measurements 
are not very difterent from the 300/x-3r)()p> in lengtli and the 
70y."-75y. in breadth that Boiilengei* gives for the msophagiis 
of 0. joldi. In the msopbagus of both species the posterior Imll) 
is not markexlly swollen. 

The cervical papilbe of (L joldi are situated about 270/x-~i>0()/i 
from tlie anterior end of the body. In (7. tins 

cervical papillas are at abo-ut the ■ same' level om t'iie excretory 
.-vesicle, That is from 67/x-dr)2/x from the posterior, end of tlie 
oesophagus. It is not .possible to- 'Compare , these two 'sets,, of 
- iiieasurements* ^ In the figure of' C, joldi that .part of tlie 
'<-esoph'agus lieliind the 'excretory ' vesicle is alKnit,d)i:i,e-fotrrtl-,i of 
'. the length of the .whole fcsophagus, while-'-'in the.-figure of Q.pseifdo- 
€a^ln&kmi the proportion of the. sameTwo, parts iS';'One-tlurd,-.-''7lt 
.may hO; that, this ^Tgure... -of '.O.^pB0ado-addiutum,i that of, 'O' 
.specimen, where . the excr'etory.- vesicle ''-is ',abo.ut.---l'52/x,:',ir,o'm', the 
'.posterior ..end , of .The-, oesophagus,:. -In 'the- ' figures .' the 'Cerv.ical 
' papill'm o!"'(7*:'f/ak7i, ,are slightly, more pasterior' in, ..relation to the 
excretory vesicle tha.li those of T7.paeHxfo-C£»li«a 

Feoude. In both C* golM Oipsmido-iyatm the posterior 
region of the female is bent dorsal ly to make almost a riglit angle 
with the axis of the rest of .'the' .body. ,' ' In lxTh, the tai.l lieluiid 
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i4ie. anus is narrowed sudden!}? to form a point. Tlie iigitres 
sliow tliat tlie relative proportion of tlie ovi-projector to the 
vagina is aboxit the same in 'Ijotli species. I'lie ventral piwni- 
nence a.nd otlier curves in this region of 0, goldi appear less than 
tliose of O, pseudo-eaiimituni. 

iloulenger gives the distance between tlie aims and vulva, of 
0> goldi tis about OO/x-lOO//., and for the same in C. pseudo^ 
■CfUinattiM 'Y’ox’ke and Mache give 45/i~-85/x. Idiiis tlie anus 
and vulva are a.lniost the same distance a|)a.rt in, at leasty some 
iiiem],)ers of tlie two species. 

Made. Tlie two descriptions of tlie posterior regions of tlie 
males of f t goldi and C. pseudo-ccdinaUmh a, re identical in niaiiy 
important points. 

The median dorsal lobe of tlie luirsa is shoi't and almost semi- 
circular in liotli species. In both, the dermal collar is well 
developed on the anterioi* and posterior (venti*al and doi’sal, 
Yorlce & iMaciie) surfaces. The pre-bursal |>a,pi]lm a.re well deve- 
lo|)ed in, !)oth, 

Tlse genital cone of liotb species is similar in liaving its 
a.ppeiulages in tlie form of very thin delicate pla.tes (slight 
'elevations, Y(,)rke & Macfie) eacii provided with two slender 
tinger-sliaped pi'ocesses. <’)f tliese two pr(,)eesses tlie inner one 
is the larger in lioili species. The jjgure of the genital cone of 
t f goldi is indeed very similar to that of C . ps(Uido-cMinal(vm, 

in C. pseudo-caiinaium tlie main trunk of tlie posteiior ray of 
the l>iu‘sa and its second lateral brancli are eacli providcal vitli a 
small accessory branch, Boulenger makes no mention of any 
accessory branches in Ins description ■ of CLgoIdlj hxit his figure 
of a lateral view of, the bnrsa shows an indication of one on the 
secoml latiera.I liranch of the posterior ray, thongli nothing is seen 
1)11 the' iiiain posterior ray. In tlie lateral view of tlie 'bursa of 
fk psetido-adhudum the accessory hi‘a,ncli of the main posteiior 
ray is not shown. ' ' 

Boulenger .makes, no mention of the. spicides of ■ (7. //ofcH, so it 
it is not .'known whetlier they resemble or differ from' those of 
(L.pseudo-cuidMadtmi wldeh are figured by ‘Yorke and Macjfie. ' 

Tills i^omparison of thoT-wo' s'pecies,- made' only fr<'.)in desciip- 
t;ions i.nid iigui'es, was.. made’ more difficult by tlie different 
metboi'ls of treatment employed by the (lifferent writers. Nevei*- 
tl.ieless enough Ims l>e.en shown to prove that, there ai*e some 
'feati'ires of ,v,ery g,reat similarity, if not ■ of .identity, in , (7, goldi 
.and (7. ’’ 

(jvLiomNosTOi'im zebras, ' sp, n. 

, dpmijuuliagnosis 

Cylich'imtonmm zehrm ,'is 'One' of Tbe '.largest of -the Cjlichno** 
.sfco,iiies,' being slightly. 'larger'. than, .'.Ct -elongcdimh but siisaller than 
O. 'iitmcidaimn^ whicb'is.'the'large'st of 'allmembers of the family. 
Tlie.'inale of 0. laeinsiu’es 13-1,3 .mm, in,' k and has a 
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niaxiiiiniH tliickness of 0’75 mm. The female is r7-20*5 mm. iii 
lengtli with a maximum thickness of 1 mm. Two males and ten 
feniaies were measured. The body is thickest ia tiie middle,^ biiti 
is quite thick throughout most of its length, Aboiiti d miu. from 
each end it tapers to the extremities. 

The wall of tlie intestine, especially tlie auterior eiid, is dsirk 
witli a. I'lro'wnish pigment. 


Textrhgure 1. 



The cntide is' imely striated, the- striation s' on the middle of 
the body Ixung -' 15/xmpart^^^ , 

The head is marked oftb from the body by a very slight "con 

■strietiom::'. 'It 1ms a diameter of, 2.80/t-300^ in the five 'specimens 
measured. The moutli collar is well developed, with a height of 
;5' the^breadth. It is almost '.ellipsoidal 'in .shape^ being ' .iiattenecl 
anteriorly. The latei'al head papilhe -are broad and' do" not, proiect 
beyond the mouth collar.,' The sid^median '..lumd ' papilla) 'are 
rather lax'ge and conical and project almost to the anterior edge 
of the external leaf ciwn. 

The external leaf crown consists of 85-93 narrow and pointed 
leaves, vdiich project well in front of the anterior nia-rgin 'of tlu^ 
mouth collar. The internal leaf crown has 48-59 leaves. Each 
leaf is rather blunt and is about twice as broad as one from the 
external leaf crown. Amongst the ordinary cuticular leaves of 



parasit.es op a chapman’s zebra. 


447 


tills iliteiiial coi'oria are six longer sharply-pointed ones. They 
am also more refractive. 


Text- figure 2. 



Anterior end of body. View from above. 

Text-figure 3. 



Ci/liGlmastom. um z(ihra,B}^ 

Anterior end of body* View from dorsal side. 

TLie condition , of the; leaf crowns in recalls' that' in 

(7. Mcoroimpimi and 0. euproctm^ iov in. these three';. thO''' .internal, 
I eal* ^ ct'o wn ' cjonsists ; of fewer leaves. : than the :' external , crown . ' ' . , .' In 
otl'ier' Cyliolino$to.mes the reverse of this is "the ca^se. '■ " 
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posterior outer side a sliort spur. Tlie posterior part of tlio 
inoiitli capsule ;wa.ll is thiclc luid l^ecoiues l)roader towjxrds tlie 
base, wliicli is notched to form two parts, one narrow and tlio 
other broad and rounded. 

Tliere is no dorsa.l gutter. 

’’.riie (csopliagus is bTb/A-BOO/x in lengtli and 300/a-- SoO/x wide 
at its broadest p.art. It is flask-sliaped, with tlie nerve ring at 
tlie l)ase of the ne(‘k [)ortion. The (esophageal funnel is well 
developed. I'he anterior end of the cesopliagns is covered witli 
a. cap of cuticle, which forms the floor of tlie inontli (“[ipsules and 
is ol)iique from side to side. 

Tlie eeindcal papilla' a.re 66()/a-700/a from the anterior end of 
tlie liody and are situated halfway lietween the nei*ve ring and 
the posterior end of tlie (esophagus. 

iriie exca’otory pore is slightly in front of the cervical [lapilla}. 

Female, The posterhir region is usually in, a stmight line with 
the rest of the body, l)ut may be bent sliglitly dorsally. It 
tn.pers to the tip, which is rounded and ratlier knob-like. 

Idle vulva is l*(>-2 nim. from the posterioi* extiamrity and 
(H)“l mm. in front of the anus. 

Tlie vagina is aliout 0*G mm. in length. 

ddie eggs are 70// - 80// Jong liy oO/z-ba/A broad. 

jlMe, Tlie genital cone is small. More detailed exainiiiatloii 
of it v'as not possilile, as it was somewhat damaged in liotli males. 


Text-figure 5. 



ActuisHorv of Muk'. 


,A,n accessory piece is present. It is saddle-shaped witli iutumed 
•latcra.l; margins. ■. Its, .proximal end Is bifid,, each part .ending in 
a point'. ■ Tlie spicules' are thick a.nd'.alibut O'^rnnni., in length. 
Their distal ends seem do l)e.si.mple points. , 

0 lie of tlie UKist striking cliaracters of the male is the finely 
seiTate edge of' the free margin of the bursa. This is a character 
only described in 0 . poculatum a.mongst the Cylichiiostomos, 

Tlie ,pre4,)!V!;ml 'my m short and' the dermal collar small. 
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Tlie nieOiau lobe of the bur.sa is v’^eiy sliort ojul ootelied* The 
dorsal r<iy, wliicli narrows a,bn.iptly to foiMii a. fiu,g<'a*-lilvo distal 
extrernityj with its two branches arising togot.lier jual e(|nal in 
leiigtli, differs from the dorsal ray of tlu,^ bnrsa of {in}- 
iiostome Irithorto ilescril>ed. Ho t;bat tln^ d(jr.sa,i ray forms or»e of 
the chief distinguishing feattires of zebrnu 


Text-iigiu’e (h 



Uur.->a ofAlule,. /(^yhatmiV'rkHf Dowal vtnv* 


^ Aiiothei' cluivaeter peculiar to C. sehm is the iiosseMNion of iJa* 
.six elongiitefl and highly refracfcira kaves iMtev.spoiml hetweou 
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tlie ordioa.rj leMves of the internal leaf cnnvii. d'liese specialised 
la-iv'es laive not been recorded in a C3diclniostoine before. 

Ill |)assing’ the ilnal proofs of the a, hove paper for press on 
Jaiiiia.ry 1920, I note that the Nematode deserilied tlmrein 
as Cj/llcJmssk)ni/H^^ zehrce n. sp. has been inmed Hexodmito- 
stonmvi ‘Hiarkmi n. geii. n. sp. bv Ihle in Gent. f. Baht., Abt. i., 
Orig. Bd. 84, 1920, Heft 1. 

Ilejh'emes, 

lIoiTiiEKcri^E^ G. L. (1916). “Sclerostome Parasites of tlie Horse in 
England, 1. The Genera 2Vio(lo)itophorn.s and (Bso^jhago- 
dontus” Parasitology, viii. (4). 

— (1917). ^SSclerostome Paravsites of tlie Horse in England. 
2. New Species of the Genus Paju- 

sitology, ix. (2). 

Giles, G. M. (1892). ‘‘On a New Bclerostome from the Large 
Intestine of Mades.'*’ Sci. Mem, of the Medical Officers 
of the Army of India, part 7, articde 2. 

Looss, A. (1901). “Tlie Sclerostomidie of Horses and Donkeys 
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pp. 25^139, 
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p, 415. 
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/>!. The Devcilopinei'it. o£ the ■ .Mesenteries in tlie Actiiiiuii 
llrtklna ■ .By James F. Gemmillv M.A., 

M.D., l).Sc. 

I lieccived Auj.>‘u.st 18, ; Read NoveiiilKir 18, 19UK] 

(Text-iigiires 1-5*) 

The adult Urticma is remarkable for luiving its lueseuteries 
siiid tentacles appa-rently aiTa,iiged in 10-cycled syniinetiy (Dixon 4, 
Faiu'ot 5, Haddon 7), and on that account has been placed by 
various authox's innong the Paiactinea*. It is, lioweveiv a Hexac- 
tinian, the arrangenient of whose mesenteries has Ixecome modified 
daring early gi’owth. 

The species investigated was the large fleshy one with few 
waidis, occurring beyoml tide-mark down to a depth of at least 35 
fathoins, variously and often brightly coloured, attaining a size, 
when fully grown, of over six inches in expanded disc diameter, 
jind ha,ving 160 tentacles of wdiich 80 occur in the outermost 
circle. The otlier circles fi’om within outwards consist respec- 
tively of 10, 10, 20, and 40 tentacles, (losse (6. p* 211) thinks 
tiiat this is just the shore species (his Tudm cmBmconiii) modilied 
for living under watei*, though he also deseidbes an apparently 
identical form as a- se])nrate species under the mime Bohemia 
e([ms (6. p. 351). 1 find tliat in tlie Firtli of 01y<le both the 

sliore and tlie submerged forms shed their eggs prior to fertiliza- 
tion (ji distinction from lihockictinm oremicornis (3. i.p. 39, 41)), 
tiiat development is the same in liotli, and that cross fertilization 
can occur lietween tlmm. On genei'al grounds I would have 
judged tliat tlie shore and the submerged forms were varieties of 
tlK,? same species liad my account (see lielow) of the development 
of the mesenteX'ies in the latter a, greed with that of Faurot 
(5. |). 1 72)' for tlie foi’iner. 'I't^ ■appears to have been the submerged 
sfiecies wlioso development.. ■ ■was investigated ■, by Appelllif (I). 
T. A. Stephenson, revieav\ing the noinenclature in ,a note to, .me, 
coiuiiules that tlie' shore for,m, .sh.o'iild;",b'e ^called , (Eluen- 

l„)ei'g) coriacea ((Jiivier), .and. the ■ ' submex’ged 'form' ITrtwina 
(Ehreulierg) (ymssworms ,{0, F. Muller),' and tliat 'the two,„a.'re' 
[irolmbly distii,,iet species, ■,, ■■ ■'*'/ 

M'y rmitcrial e(,)'nsisted ■of ”(r^) '■young specimens ^ reared "to, t'lie,,' 
/'i:2 mesenteric<] stage from eggs', 'shed 'in the tanks''at tb.e. Millport,; 
Biological Station, and (5) growth stages dredged from c. 20 fms, 
near the Station, the youngest of which laid only 12 tentacles. 
All were studieii by tlie method of serial sections. Of the 8 
'■ Mckmrdsm .mesenteries, the ' ventro-iaterals, a, re tlie eailiest to 

* I have to tJximiBS jn’debtedness to the Carnegie Trust ibr a g’niiit towsmln 
exiJduBOH of tt!B 0 iU'ch work, pait ibsiiHs of wlii are given in tln« an<! the following 
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develop and tlie laterals the next, while the ventrals (siilcars) and 
dorsals (siilciilars) appear almost simultaneously a short time aftei*~ 
wards. Throughout the text-figs, these mesenteries are iuuiii])ei’ed 
1, 2, 3, 4 respectively. Attachment of the larva tlieii occurs, 
and ill a week or a fortnight a new mesentery (No. 5) forms in 
each lateral Edwardsia spa.ce, and shortly thereafter a new 
mesentery (No. 6) in each vento-lateral Edwm'dsia space. Tiie 


Text-figure 1. 


Text-figure 2. 
4 




Text-figure 3. 


Text-figure 4» 
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Text-figure 5. 



3 J5 


Explanation op Text-pigcees 1-5. 

Pig. 1. Transverse section (diagrammatic) of late larva of VrHeina crassicorms 
to illustrate tlie arrangement ()f the 8 jEdwardsia mesenteries. 

Pig. 3. Similar transverse section^, fourteen days after fixation, to illustrate the early 
13 meseiiteried stage. 

Fig. 3, Diagrammatic transver.se section of early growth stage in which an addi- 
tional pair of mesenteries (jSTos. 7, 8) has appeared in each lateral and 
ventral primary exocmlc. 

Fig. 4. Similar section of later grow’th stage in which the additional mesenteries 
seen in fig. 3 have become meaenteries of the 1st Order, and a further pair 
(No. 9) belonging to the same (he., the 2nd) cycle has appeared in each 
dorsal primary exoemle. The latter will ultimately take rank as a 
mesenteric pair of the lind Order, 

Fig. 5. Similar section of still later stage in which («) mesenteric pairs 10, 11 
(3rd cycle mesenteries) have appeared and are growing forw^ard to take rank 
with 9 as mesenteries of the Ilnd Order, while (5) new mesenteric pairs of 
the Illrd Order (12-16) are being formed (see explanation in text) in all 
the exocmles. 

arraiigemeBt of tlio/Biiiscle, bankers, 'oii' the '12 mesenteries '..now 
present is such as to group them into the six primary pairs 
elmracteristic of hexactiniao syinmetry. This agrees with the 
results furnished by the latest stages investigated by Appellof 
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]!^ext appears a pair of mesenteries in each lateral exoccele (No. 7 
ill text-figs, and a little later another pair (No. 8 in text'-ligs,) in 
each -i^entrcd exoccele. These four new pairs, though they belong 
to what may be called the 2ncl developmental cycle, grow nipidly 
and take rank with the sis primary pairs, the result being timt 
ten pairs of mesenteries of the 1st Order are produced. Mean- 
time a pair of additional mesenteries has begun to form in, eacli 
dorsal exoccele (No. 9 in text-figs.). These are really the last of 
the 2nd developmental cycle, and their growth is slow. 3rd cycle 
mesenteric pairs (Nos. 10, 1 1 in text-fig. 5 ) next forinjn the remain- 
ing 8 exocceles and growing relatively cpiickly, take rank with the 
two pairs last named as mesenteries of the Ilnd Order. Tiiere 
are now 20 exocceles, and in each of these a new mesenteric pair 
(Nos. 12-16 in text-fig. 5) appears producing the 20 pairs of the 
Illrd Order. It will be seen that, properly speaking, four of 
these pairs (Nos. 12-13) belong to the fird cycle, and the 
remainder to the 4th cycle. There are now 40 exocudes and in 
each of these a new mesenteric pair appears, 8 of tliese pairs 
belonging to tbe 4th and the remainder to the 5th develop- 
mental cycle, the wdiole forming the mesenteries of the lYth 
Order. 

In the text-figs, appended, the first twelve mesenteries and the 
succeeding mesenteric pairs are numbered in the order of their 
formation. It will be seen that the mesenteries of the Ilnd, 
Illrd, and lYth Orders tend to appear earliest in the dorsally 
placed exocceles. This is natural since the mesenteries of these 
exocceles belong to earlier cycles than those -wliicli apparently 
correspond with them in the other exocceles. 

Boveri (2. p. 496) conjectured that the clecamerous symmetry 
of Tealia nvo&e^ by the formation of an additional pair of 1st Order 
mesenteries in each dorsal and ventral primary exoccele. He 
based this conjecture on sections of an unrletermined larva, 
obtained from the Naples Station. Faiu’ot (5) states definitely 
that in: Tealmfelma Linn, (rr: Tealia G7xmwornls 7. c., the 

shore Urticina.) tlie four additional 1st Order mesentei'ic pairs 
arise in. the dorsal and lateral primary exocades. 'His description 
and figures bear out this statement fully, but it is to be noted that 
the 'youngest specimen he ■■examined- had already 28, tentacles. 
Assuming .hint to be' right,', then, ,,i,n spite of superficial resem- 
blances,, the.re'' is a, ' de-ep-seatecl developmental dift'erenee between 
' • Urticvm corimecb and L^rticma crcmicm^rim ^vill certainly 

inake-theni' ' take, (rank .distinct, .species.' ,is being 

'collected, .for ..a; revisal of. hiS" w’ork . on .this , point. ' f 
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32. The 'Oiliatioii of the Lepfcomediisaii M elieeTtidmm oeto- 
costatum (Sars). By James F. Gemmill, MA., M.D.* 
D.Sc. ' ^ ' 


[Received Aiig'ust 18, 1919 : Read November 18, 1919.] 
(Text*figiire 6.) 

li 3 ’dromediisa..n gonophores }ia,ve radial arul ring canals 
wide eiioagli to allow the action of the ciliated lining of these 
cliaiinels to l:)e a.deqnatel^^ studied. Melicertid/ivm is an exception, 
and now that tlie importance of primary functions in relation 
to foriri is more and more recognised, the following details cannot 
fail to he of interest. (The adult medusa has eight radial canals 
along Avliicli tlie gonads are developed as eight somewhat promi- 
nent and sinuous ridges projecting into the sub-iimbrellar cavity. 
See E. T. Browne, Proc. Boy, Soc. Ediiib., 1905, p, 72, and 
also a forthcoming paper by tlie author on the Life History of 
Mdimrtidiumi,) 

IxTEiiXAL Surfaces. 

1. Sto-mach Uning, — Currents .... outwards or centrifugal from 

middle point of roof , and inwards or centripetal 
towards manubrial junction) along floor. 

2. Lining of mamilmal canalu — Currents .... weakly upwards 

(from the mouth- opening) all round, even in the radial 
grooves. This is different from what obtains in AureXia 
where the radial grooves serve as channels exhalant 
from the stomach. 

JAnirig of radial canals . — -Currents .... strong, centrifugal 
{i. c., from stomach towards ring canal along roof (exuni- 
brellar surface) of each canal), and centripetal (i e., 
towards stomach) along the hoor of each canal. 

4, Linmg of ring mnal—CiuTents . . . .confused, causing mixing, 
l>ut on the wdiole there appears to be a- fiow clockwise 
(as viewed from the aboral side) along the floor of the 
canal over the openii^gs into the tentacle cavities, and a 
converse iio\v along the opposite wall of the caiiaL An 
inward and an outward current may he noted on 
opposite sides of the opening of each tentacle cavity 
into the ring canal. '■ 

Externau Surfaces. ' 

1 * , Exvmdrellar siirface. — Ciliation'; absent. , 

/2. Stth'-nmbreMar surf ace. --{a) Along, .the pi'Gjecting'edges'of.the 
gonads there is strong ciliation upwards {%. c., towards 
the manubrial region) ; (S) along the sides of the gonads 
the currents are ‘tpw?|,rd$^ projecting edges but 
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slanting upwards aad tiuis feeding tiie currents noted 
under (V/.) ; (c) in the spaces between tlie gonads eiliation 
is absent except towards the centre of the l)e]l where it 
is feebly upwards {i.e., towards tlie inaniil)rial jiiiie- 
tion); (d) below the door of the stonTacdi tlie eiliation 
is strong and inwards towai'ds the mriivii])rinni, tlje 
surface of which is likewise strongly ciliated in the 
direction of the month -opening. 

3. Tentacles. — The tentacles show weak eiliation from their 
attached to their free ends, except on their inner sides 
near* their bases where they are ciliated more strongly 
a.nd ill the opposite direction. 


Text-tignre G. 



IHagrain (vertical section) to illustrate eiliation of Mdheriullnm. Tlie arrows 
IiKlicate tlie direction of tlie ciliary currents. See explanation in text. 

1, Month -open in p:; 2, cavity of inanuhrium ; 3, stomach ; 4, radial canal ; 

5, ring' caml ; 6, tentacle. 

'We', may judge that; the 'eiliation ' of the 'gasti’ova.scnkr lining, 
subserves in the' 'first' 'place' ''the ;■ 'mixing 'and : transpO'rta'tion. of 
food, and that it is also capable of aiding the ingestion of 
small food particles and the evacuation of the sexual prod nets 
through the month. The eiliation of the sab“-nmbre]lar surface 
will gather small food paiiiicles towards the Tnonth-opening. 
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Hiiice tlie tentacles nre often fouiul intnrned into tlie iiiiabrellar 
cavity, and even witli tlieii- ends projectiniLt' into the month, Ave 
may infer that tJieir eiliation will also assist, liowever sliglitl}^ 
and iiiteririitteiitly, the iinportaiit hiisiness of food gathering. 

So far as I know, the only author wlio has investigated the 
direction of tlie ciliary cniTeiits in hydinid mediisre is Boeluri 
(den. Zs. Natw. xii. 1878, p. 108), and what he states in this 
connection is tlia.t the currents ai-e always from stamacli to ling 
canal, and that lie has not been able to make out ciliary activity 
in the roof of the latter. 

Reference may he made to the folloAving recent papers on 
eiliation in other marine animals - 

Caelgren, 0.-~--~^Biol. Centralbl. xxv. 1905, pp. 308-322 (Acti- 
nians, Madrepoiarian s). 

Orton, J'. H. — Jourm Mar. Biol. Assoc. U.K. ix. 1912, pp. 144- 
478 (Aseidians, Molluscs). 

Orton, »J. H. — Ibid, x. 1913, pp. 19-49 (Amphioxns, Aseidians, 
Molluscs). 

(jEMMTLL, j. F. — Proc. Zool. Boc. Bond. 1915, pp. 1-19 (Starfish). 
■Wi:dmar.k, E, M. P.— Zs. Allg. Phys. Jena, xv. 1913, pp. 33-48 
{Anrelkt miriia). 

Gemmill, j. F. — Proc. Zooh See. Bond. 1919, pp. 263-265 
(Ctenophore). 
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EXHIBITIONS AND NOTICES. 

October 21st, 1919. 

Prof. E. W. MaoBeide, F.R.S., F.Z.S., Yice-Presideiit, 
in tlie Chair. 

The Secretary read the following Reports on the Additions 
made to the Society's Menagerie during the months of June, July, 
August, and September, 1919 : — 

June. 

The registereil addition.s to the Society's Menagerie during 
tlie month of dune were 355 in number. Of these 267 were 
acquired by presentation, 11 were deposited, 7 were received in 
excliange, 66 were purcliased, and 4 were born in the Menagerie, 
The following may be specially mentioned : — 

2 Giieetahs ( Gi/iifelurus jnhatits), from Berbera, Sonmliiaiid, 
deposited on June 26th. 

2 Pandas [.Elmms fulgeas), horn in the Menagerie on June 
26th. 

A collection of birds from Gambia., ATest Africa, consisting of 
Fire-Finclies, QuRil-Finclies, Weavers, and two Black-shouldered 
Kites, presented by Br. E. Hopkinson, D.S.O., on June 19th. 

2 Bateleur Eagles from Berbera, Somalilaml, presented by 
G. F. Archer, on dune 2()th. 

2 Glaiieous Clulls, hatched in tlie Menagerie on Jane 27th. 

July. 

The registered additions to the Society’s Menagerie during the 
month of July were 343 in number. Of these 37 were acquired 
by presentation, 32 were deposited, 3 were received in exchange, 
238 were purchased, and 33 were born in the Menagerie, 

The following may be specially mentioned — 
i Hippopotamus {Ilig/popotamiis tmiphih ms), J 
AmsteiTlam, purchased on July 16th. 

1 Yak (Bos grwyimmts)^ 5 (Tibet), deposited on July Ist. 

1 White-bearded Gnu {OonnoclueUs in the 

Menagerie on July 30th." 

1 P6re David’s Babbler ( Pterorhimis from North China, 

new to the Gollection, deposited on July 31st, 

':2, Greenish Haiignests a 'Yellow 

, Timupial froni’ Argenti'na, presented by M. .Jean,, 

Delacour on JiilyTSth.’ ; 

. '■ X Ross S' Piantaiii-eater (MtmpJmga rossm), I ' Ba-re-faced Fruit- 
"Pigeon {Vimgo^ calva), and . 2 ■■ Grant’s.,,. .FraiuioliiiS'; (Fra-??coZhrH.6' 
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granti), from British East Africa, pi*esented by Dr. Yaii Soiiiereii 
on July 22nd.. 

A collectiou of Nortli-Ainerican Reptiles, inchuliiig 2 li.onied 
Limrds {Phigiyiosonia corrmtam)^ 2 Bull Snakes (PUdopkis aY/i), 
2 Testaceous Snakes (Zff/imuts jlagellf/ormis)^ and d \Yesterii 
Diamond Ejattlesnakes \OrotaIiCs airox)^ purchased on July 28fc!i. 


August. 

The registered additions to the Society’s Menagerie during the 
month of August were 68 in number. Of tliese 29 were acquired 
1)y presen tjitioii, 9 were deposited, 3 were piircliased, and 27 were 
born in tlie JMenageirie. 

The following may he specially mentioned ; — 

1 Leopard {Felts par dns), 2 ? D'om Kismayii, British Soina.U] a nth 
presented l)y H.M.S, ‘Hyacinth’ on August 6th. 

2 Young Indian Elephants (Ekphm liifutkiius), from Assam, 
deposited on August 23rd and 25th. 

1 Kilim a-hTjaro Sunbird {Rectaririla kilimemls)^ from Uganda, 
new to the Collection, deposited on xAugiist 9tli. 

2 Elepbfintine Tortoises {Testudo elephayitina), from the Bey- 
chelles, presented by H.E. Lk^Ool. Sir Eustace Fiennes, Bt. 

September. 

The registered additions to the Societj^’s Menagerie during the 
month of September were 153 in number. Of these 33 were 
acquired by presentation, 22 were deposited, 91 were purchased, 
and 7 were bred in the Menagerie. 

The following may. be specially mentioned 

1 Red-bellied Oereopitlieque {(Jercopitlmcm ei’y^//r(a/<:os‘/cr) 
(Lagos), purchased on September 17th. 

1 Black Alangabej {Uercooehm aierrhntis) (Congo), purdiased 

Oil Sep tern l)er 9 tin ' ' 

2 Bed-cheeked Ibises (Conmfdhls eremUa), from Birijik, Upper 
Euphrates, new to the Collection, presented by Ca:|)t. E. IT. 
Buxton, on September 6tli. 


■Mr. , YduBFJEUH Thomas,- ■ F.B.S.,,' exliibited ;tlu*ee interesting 
llainmals. obtained, by ,D,r., Aders, F.Z.B., ,in Zaaizibiiv r- nfiiiiely, 
an exaanple of (Jephcdoplms adersi\ i\/ vecBn\\y described new 
species ; an example of (Jololnm klrki, wbiclr imtil lately w'as 
su],)pos0d to be almost extinct, and a specimen of a ra.re InsecUvore 
belonging'to the gmm Feirodromus. ) . ■ ■ ' 
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Biscitssiou on The Zoolo(jiccd Position and Affinities of Tar sms, 

• Dr. A. Smith ■VYooDA^' ard, F.li.S.Ain opening n '' Discussion on 
tlie Zoological Position and Affinities of Tarsi f is f said:--- 

The small iiiainmal Tarslus^ tliongli tedinically n leinru*, ex- 
hibits so many anatomical resemblances to the liighei* aiitlii‘ 0 ])oids 
that it pi'm^es to be one of those solitary links between groups 
which pakeontologists w^elcome as living fossils.*’ It survives 
only in the Philippines and in the Indo-Malayan region, which 
furnishes some otlier primitive mammals, among wdiicdi may he 
specially mentioned the ancestral ruminant Tragidas. Apart 
from its enlarged eyes and its highly specialised jnmp)ing feet, 
it might well l)e regarded as lielonging to the e^arliest Tertiarx^ 
period j tlie Eocene. 

Among Eoc'ene fossils already known l)oth from Eiii*o|:)e and 
North America, there ai*e niiiuerous small Jaws xvith a dentition 
much resembling that of Tarskis, >Sonie of these may Ijelong to 
primitive insectivores, carnivores, and ungulates, which were not 
well difterentiated at the beginning of the Tertiary epocdi ; l)ut 
complete skulls of Aitaptoynorphus and A'otharctusivom the Loxvei* 
and Middle Eoceiie of Nortli x\merica, and otheis of A^ecrohniur 
from the IJpijer Eocene or Oligocene of Eraiiee, are essentially 
identical witli the skull of Tarsins, 'Tlie greater pai‘t of the 
skeleton of Notharctas has also lieen discovered, and tlie liind foot 
differs from that of Tarskis o\\\y in the shortness of the caleaneum 
and navicnla/r. A. survey of all the known fragments of Eocene 
lemurs suggests that they were generalised forms, from xvhieh 
both tlie inoilern lemurs and tlie aiitliropoids may liax e arisein 

For tlie latest in formation reference may be made to papers 
by Dr, W. K. (Iregory in Bull. Geol. Boe. America, x*oh xxvi, 
pp. 419-446 (1915), and BulL Amer. Miis. Nat. Hist. voL xxxxn 
pp. 258-271 (1916),' 

I^rof ..G. Elwot i; — Twel've years ago in, a' letter to 

^ Nature' (May .2, 4907,. vol, -70, p.-7)'I explained , my reasons' for 
thinking that tlie analysis of the Primates which gave most 
natural expression to the known facts inx^olved the splitting u|i 
of the Order into three sulidiviskms of sidiordinal raiik, of which 
tlie central Buborder includes alone of the living members, 

in addition to the extinct Eocene families Aiiaptomorpliidje and 
Alicrocliairiche, ■ This mode of siibdixd.sio,n had ' been suggested, by 
Dr.'Gadow in 1898.,.",' 

'M’y, presidential add resS' to. Section tt of tbe'dlritisli Associ'atioii 
iir 1912 xvas devoted, in-the, 'main, .to. 'the discus,sion, of.'. the, part,, 
phiyed by the Tarsioidea in the Evolution of IMaii, and tlie dis- 
cussion of the signihcance of the persistence in Man and Tarsias 
of so many generalised features, winch Imd been modified in 
most other Primates^ and even more profoundly in most ma mmals 
of other Orders. Ill that address I attempted to explain the 
preservation of a generalised structure, in association witli excep- 
tional efficiency, as a token of the fact that ]\lan’s ancestors xx^ere 
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Srible to survive and maintain the plasticity of, a generalised 
structure and tlie functional adaptability that goes u'itii it, in 
virtue of the fact that the}" were cultivating tlieir intellect mil 
powers rather tlian specialising foi* one particular kiial of life. 
Their niinbleiiess of ininil and agilit}' of action ena.},)le<l tlieni to 
adapt tliemselves to a great ^aiiiety of changing c,ii'cunistanc‘es 
without sacrificing the generalised structure of their limbs ; so 
that, when their oppoitunity came, they still had the luental and 
bodily plasticity to take advantage of it, and acquire the rlomi riant 
position in the animal kingdom. The Lemurs and most Monkeys 
sacrificed their chances of attaining such pre-eiiunence wlien tisey 
adopted specialisations of structure and of liabits to avert tlie 
I'isk of extinction. Tarsms represents tlie pliylum rvliose |)rogress 
was bi'ought to a sudden stop in Eocene times by a,n over-develo|)- 
rneiit of, and an exaggerated reliance upon, those speeialisa.tions 
of vision ami its cerebral instruments which were responsible for 
the differentiation of the Tarsioidea from tlie Lemuroidea, and 
gave impetus to those developments whicli produced tlie Antliro- 
poidea from one of The Tarsioid families. But 'l\irslns was alile 
to escape extinction only by adopting the safe nocturnal liabits 
which also played a part in sparing the Lemuroidea. 

Tile evidence upon which my own views wei.*e based was 
primarily a detailed examination of the brain in the Primates, 
the first results of which were submitted to the Linnean Society 
on March 6, 1902 -'L 

In that memoir I explained how conclusively tlie structure of tlie 
brain demonstrates (ffc) tliat the Lemuroidea difier iTonuniuniuals 
of all other Orders in presenting cerebral features that are dis - 
tinctive of the Primates; (Zi) that TarslushnB a brain wliich, in 
most respects, closely resembles, and is no better developed tlia.n, 
that of such Lemiiroids as the Galagime; Imt (c) that it reveals 
a reduction of theolfactoiy areas and an expansion and iirecocious 
deyelopment of the visual cortex, which represent the commence- 
ment of^speeiaiisations foreshadowing the emergence of distinc- 
tively Bimian features. ' . 

This evidence is' so .precise and conclusive and its.sig,i:iiticanee 
so unmistakable tliat those wdio have attempted to exclude the 
Lemuroidea '.from' .the Primates liave" perforce been driven to 
repress all reference to the brain, the organ which above all 
others has been responsibleLor raising 'the P,rimates .to' the rank 
expressed in tlieir Ordinal name, and .most plainly gives expression 
. to' 'the .distincti've' features, of, the Order. ■ .Eor .the' 'outsta,n,ding 
.characteristic '.of "Man is the range .of his 'intellectual ..abilities, a.nd,. 
ofTii.a'Grder.to winch he. belongs 'the natine of.'.■tll'e''instr'U'n;,len.t“-- 
the cerebral structure— which made possible the emergence of 
sucii extensive powers of iliscrimination in one of its members; 

In each of the mammalian Orders there is a distinctive mode 
of folding of the cerebral coHex that is due to the relative 


. * ' i^lorphology of the Brain in the Maamialia, with Special Jleference to 

that of the Lemurs, Keceat and Bxtiact^, Trans. Linn. Hoc. of London, 2ud Series, 
Zoologj*. voL vin. p. 319. 
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developiiieiit of tlie different pliysiological areas, and especially to 
tlie rate and order of tbeir growth during hntal life. The ground 
plan of this pattern of the snlci was already laid down in tlie 
Eocene ancestors of most of the Orders ; and it is so peculiar to 
each of them as to afford a, sure criterion of the right of any 
creature to be regarded as a true member of an Order. The fact 
that the Lemuroidea strictly conforni in every respect to this 
<listincti\'e test of membersliip of the Primates is conclusive proof 
of their right to be included in tlie Order. 


Text-figure I. 



A coinparitiini ot‘ tho cerebnd lieinispheres of a Lemiiroid {PeroiUctimii) and a 
Kew- World Monkey (Fiikecm) — iiatunil sixe. 

lb — Inferior frontal sulcus. T.—Siiperior temporal sulcus. 

C.—Central sulcus. P.—Posteeiitral (intrapanetal) sulcus. 

S. — Sylvian fissure. L,— Liniate siilcits. 

In the Primates it was the precocious expansion of the brain 
and the simultaneous cuitivabion of the visual, auditory, tactile, 
ami motor areas of the cerebral cortex that first differentiated 
the earliest Primates from all other maimnals, and provided them 
with the germs of the capabilities and tlie means of attaining the 
supreine position expressed in the naiue of the Order, 

Tlie pattern formed by the cerebral sulci, ec|uaily in the 
Lemuroidea and tlie Anthropoidea (see text-figure), is the direct 
expression; of the factors, '!■ Iiave already rneiitioiied. ■ The pre- 
cocious expansion of the visual cortex causes this area'. to become 
folded along its axis, 'so that the- major ''portion of the area.; .striata' 
is bent in to form the retrocalcarine furrbw in a wa.y that is 
peculiarly distinctive of the Primates, and is found equalhr in all 
thrfie Suborclers"^^ but in no other maianaal. The simultaneous 
expansion of the tactile and auditory areas leads to the develop- 
ment of the equally distinctive Sylvian fissure (text-figure, S.), 
* 1 liave tibcuKKed this at. same length in my Linueait ineriKjir (oj?. u/b anpra). 
PeOC. ZOOL.. Soc.--i919,.:1^0.^ : , 32 A 'I- '' 
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wliicli is found in no other Order, except in a somewliiit modiiied 
form ill cei‘ta.in CUiiroptera and Edentata. Tliis characteristic 
fissure is found in all the Lemnroidea and Aiitiiropoidea, but in 
Tarsius the eiioriiioiis size of the orbits stretches tlie brain mid 
tends to erase this characteristic fold of the corfcex. The great 
expansion of the sensory and motor areas is responsible for the 
development of the central sulcus in Fei^odicticus (see text-fig., C) 
and cei’tain of the Indrisirne ; bat in. most of the Lemnroidea it 
is represented only by two slight puckers or is absent altogether, 
as ill Fa-rsius, the Hapalidai, and some of the Cebidie (Aotus and 
CaUltliriai). But this sulcus is so peculiarly distinctive of tlie 
Primates tliat its occairrence in some of the Lemnroidea is of 
the utmost value as an indication of the affinities of the Suborder. 
The inferior frontal (text-figure, F.), superior temporai (T.), 
lunate (L. 1. and orbital sulci complete the picture of the Primate 
plan ; anti they nut only reproduce in the Lemnroidea the same 
form and grouping as in the Cebidee (see text-figure), but are 
subject to tlie same variations. Specially significant is the fact 
that tlie postcentral (so-called iiitraparietal”) sulcus in N'ycti- 
cehtis and some of the Indrisime shows a tendency to fuse witli 
the Sylvian fissure, wliicli produces the same peculiar pattern 
that is found among the Cebidie in Chrysothrix, J-otiis^ AloimUa, 
and at times in Lagothrix. 

Everyone who is acquainted wfith the wide divergence betw’een 
the fissural pattern of the Primates and those of other Orders 
cannot fail to be impressed with the completeness of the identity 
between the Lemiiroi<lea and tlie Antliropoidea in respect of 
these features, and of its significance as positive evidence of 
kinship. 

But these superficial resemblances are merely the outward 
expression of a deep-seated structural and functional identity 
ivhicli demonstrates beyond any possibility of mistake tliat the 
Lemurs are primitive members of the Order Primates. Working 
ill conjimetion wltii the late Dr. Page May and Prof‘essoi‘ W. li. 
Wilson, I made an experimental examination of the reactions of 
the cerebral cortex' in and and not only 'confirmed, 

the conclusions suggested by tbe study of the morpliology of the 
cortex, but also obtained results which showed a differentiation 
;,of corticallj-controllecl movements much superioi* to' that of a,ny 
other'' mam, nails '-with the 'exception ''of tiie Antliropoidea. ',The 
researches " of Mogt. subsequently ■ (1906). .confirmed our results. 
But "the evidence 'a,fibrded'..by'tbe'ni2nute:S.truciture of 'the brain Is 
....even' more, decisive.' ,In ',tbe,.'‘.Transactio,ns'Vof this S'ociety some 
years' ago '(May 1908,. :'Vo]„"x.viii.,p.'W§) I,re£'e,iTed to my iiisto- 
logie.al ' studies .of the 'Pr'osi.mian„ cerebral' co.rtex ' and their '. general 
'significanee.:":. .Later in The; same year the. account .was'', published 
. mf a much more detailed exam inatio;n.,'of Tbe Lemur's co'ft.,ex 'I'lian 
'I had madef. ■ ■ :,' 


See of the Association, lefti-j p. 700. 
t iv. Die cytosvcliitoktoiiiscke Ooctex^liederiiiiff der 

Journal fiir I\vcliolagie und Neurologie, Bd. x, 1908, p. 287. 


Hulhaffen/' 
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Brodmanii not only examined ■ (in A'ogt's laboratory) the 
microscopic structure o£ the liemur’s cortex, but also made an 
elaborate comparison between it and the cortex of the Apes and 
£i considerable seiies of other mammals He arrived, at the 
coEcliisioii that in tlie arrangement of its cells and fibres the 
Lemiir^s cortex reveals “ weitgeliende Uebereinstimiming mit 
den Primaten [t. e. Siiuias], in einzeinen jedoeh Abweichungeii 
mancher cytoarchitektonischer Typen teils iin Sinne einer 
niedereii, teils aber aiich iin Sinne einer liolieren Differeiizieriing 
a,nfAveist.'’ 

Brodmaiin did not examine the brain of Tm'sim ; but my own 
studies enable me to say that its visual cortex is not only more 
exXtensive than that of the Lemuroidea, but also more higiily 
differentiated and more like that of the Apes- The othei' regions 
of the cortex, however, conform much more closely to the 
corresponcling areas in the Lemuroidea, both in extent and in 
structure, than to those of the Aj^es. 

The Tarsioidea seem to have become differentiated from the 
Lemuroidea by a reduction of the face, which permitted the inucli 
fuller development of stereoscopic vision. This in turn stimulated 
the higlier specialisation of the visual cortex and provided the 
guidance for the performance of movements of a much greater 
skill and precision. It was the cultivation of these powers that 
brought one branch of the Tarsioidea to Simian rank, 

Not content with the recognition of the fact that the Apes 
were derived from the Suborder Tarsioidea, some of those who 
are taking part in tins discussion want to promote TarBuisto the 
full status of an Ape, This is an unwaiTantable claim. The 
anatomy of every part of the body, and more particularly of the 
dnuiii, reveals the extent of the profoiuid difference between 
the Anthropoidc^a and the Tarsioidea. On the present occasion I 
shall not attempt to enumerate all the criteria of a true Ape, and 
slian refer only to one point (which, however, is of fundamentel 
importance «as a '.distinctive- feature between the Antliro'pGidea- 
juui tlie other two Buborders of the Priinates). In the true Apes 
all the great cortical -areas' to which/' I have 'already ' lefcmred 
(visual, auditory, .tactile, and- motor) are- -very much laager ami 
more highly differentiated than they are either in the Ta.rsioidea 
or the Lemuroidea.. But, in addition, the relatively insignificant 
parieta.l, te'inporal, .'and frontrrl ')* association areas of the Pro- 
si inim .ha.ve undergone so- much expansion that tlie, b,rai,ii-'of -a 'real 
monkey is, at least, about three or four times the bulk of that of 
a Tarsioid or Lemuroid of the same size; and these overgrown 
territories have also become highly diffei’entiated and specialised. 
Ill my Limiean memoir (1902), to which I have already refeii-ed, 
the data ibiv com pa ring th size of the brain in different mammalian 
Orders .bas -been 'set, fortb,. so' that , I' need refer here only to one 
■ relevant .point '■ - . , 

‘ \%gieicli. holailsntioajslelire del’ Grossliinu'iiale/ 1909. 
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Comparing iS^ycticehtis arid Pithecla ns repi’eseotatives ot tlie 
Lemiiroidea and Oebidm of a.pproximately tlie sjinie she (earli 
weigiiing about 500 grm,), it is foiimi that tlie brain of tbe 
former varies in weight from 7*72 to 8*18 grm., wliereas tbe 
monkey’s brain ranges from 22 to 36’2 grm. in otlier words, 
the lowly Platyrrliine has from three to four times as Ijig a 
brain as the Lemuroid. To one who studies tlie meaning of the 
size of the cerebral cortex in the different maniiiialian Or<lers, 
and realises the significant role such expansion of the brain Im.s 
played, ever since Eocene times, in the evolntion of tiie higher 
iiiiimmals, and especially of the Primates, it wall lie evident that 
a vast chasm separates the monkeys from the Lenmrs. .TSTow 
Eageii Dubois states that tlie proportion of Iii'ain to body in 
Tarsius is not apprecialily different from that of N ycikehus . in 
other words, judged hy this fiimlamentiil test, Ihirsms is shar])ly 
differentiated from the Apes and occupies a rank not milike that 
of a Lemur. As 0o|)e pointed out more than thirt}^ yeai'S ago, the 
brain of Tarskis is not appreciably bigger than that of the Eocene 
A7iaptoino7*phus t. 

The ancestors of Tarsius, in fact, fell out of the race fur 
intellectual supremacy in Early Eocene times and ceased 
cultivating their cerebral organs. Eventual iy, like the Lemurs, 
they had to adopt nocturnal habits to a\mid the risk of extinc- 
tion. At the same time another branch of tlie Tarsioxds %vas 
eiiltivating more liighly skilled movements, and acquiring greatly 
enhanced powers of {;li.scriniinatioo and ability to profit from 
experience. In course of time-— and probably long before tlie 
close of the Eocene— this particular family of big-brained 
Tarsioids was transformed into real monkeys and became tbe 
ancestors of the Anthropoidea. 

Before leaving this aspect of the problem, and wliile empliasising 
the fact that so far as size of brain is concerned Tarsms is on tlie 
sjiine level as the Lein iu*ohls, it is important to remeiulier tibat at 
the commencement of the Eocene period tlie representatives of 
both tlie Lemuroidea and the Tarsioiilea (and no doubt t-heir 
cominon Prosimian ancestors) were equally distinguished from 
all other Oxhers by their i-elatively laige bmin. Botli, in fact, 
shared alike in tlie fundamental struetiual cliange ihat lanught 
the Pxhnates into being. Even tbe modern Lemiu‘oids, ]x>cn*ly 
^ equipped as .they are 'in bmin-Bt:d>staiK;e'''as, 'coiiipired , witlr: tlie, 
','ApeSy a,re .better. off, ' in .'this' respe'ct than , membei’s; of si'mil.xuvsize 
of' any: other .Order. / Thus in,tl'ie''Oa.rnivo'ra, .wliich come. next to 
the Primates in respect of size of brain, it is found tbat in 

* ‘ Proceetlhigs of tlie fourth hitematioiml Cowgreas of Zoology^ Cambritige, 1898 ' 

t E. I). Cope/' The Leiimroklea and the Insect.ivora of the Eocoiie iViotl of 
iS^ordi Ameriea/ Amerioin Naturalist, May 1885, j). 467. 

Discussing the si/.e of the cranial cavity of AnaptomarphHS, be wrote 
bruin and its hemispheres are not at all smaller timu those of Turslus. . . . 'I'his is 
important in view of the very small brains of th^ flesh-eating and ungulate Alauiiualia 
of the Eocene period as yet known. In conclusion, there is no (U)u])t but that the 
genus AnapfmnorpJms U the most Simian lemur yet discovered, and prohahly rt.'pre- 
seats the tiimily from which the anthropoid monkeys and im*u w(*re derived.’’ 
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aiiimalB of tlie same size as Lemurs tlie brain is about 1/lOOtli 
(or less) of tlie body-weiglit, whereas in Lemurs it is iisiially 
a!,)ont l/70th, but may rise to l/BOtli or more. But in a monkey 
of similar size it is l/20th or even l/]5tli of tlie body- weight* 
'But we cannot on these grounds exclude the Lernuroiclea from 
the Primates, because the Tarsioidea are no better off tliaii tlie 
Lemurs so far as the quantity of brain is concerned. 

The remarkable claim has been made that all the resemblances 
between the Leinuroidea and the other Primates were due to the 
fact tliat tlie former are primitive mammals and the Tarsioidea 
and Antliropoidea generalised creatures that have preserved 
many primitive features ; or that they were the result of con- 
vergence in animals leading similar modes of life. The former 
statement can be ruled out of the argument at once, because the 
brain of the Lemnroidea is definitely specialised in the manner I 
have already described. Nor can the mode of life be regarded as 
tlie explanation of the likenesses, because such arboreal animals 
as the Tree-Shrews, Squirrels, Gcilecypithecus^ et cetera, present 
none of the numei*ous Primate features seen in. tlie Lemur’s brain. 
Tlie fasliionable and seriously overworked doctrine of convergence 
is also a mei'e evasion of the real issue. There is abundant evidence 
of eonvergeiice in tlie three Suborders of the Primates, but it is 
clearly the expression of the temleney of similar traits to de^mlop 
in the various descendants of the same common ancestor, and 
therefore can hardly lielp those who refuse to admit the close 
connexion of tlie Lemnroidea with the other Primates. Henry 
Fairfield Osborn has emphasised the fact tliat ^'tlie same results 
appear independently in descendants of the mme ancestors’*^'. 
No more admirable illustrations of tliis pibiciple could be found 
than those elicited in the comparison of the Lemurs and Apes, 
in tlie various individuals and species of which peculiar confor- 
miitions of brain, arrangements of muscles and arteries, form of 
bones, structiu'e of viscera and genital organs, which occur in no 
other mammals, tend to reveal themselves in both the Lemurs 
ami the Apes. As illustiutions of tliese striking demonstrations 
I might i*efer to the central sulcus of Ferodiciieiis^ the tendency 
of the Sylvian fissure to fuse witli the intraparietal, vvhich is 
found in \NycMcehus and among the ikpes in many of the Gehid^j t* 
Note also tlie striking likenesses in the temporal bone and the 
course of the internal carotid in 'TaTBiim aiid the Lorisiformes, 
the tarsus of tlie Galagime and Tiirsvm^vaiA the similar variations 
ill tlie lacrymal region of the skull in Lemurs and Apes which 
Dr. Forsyth Major has described in the ‘ Proceedings ’ of this 
Beciety. These are, for the most part, illustrations of similar 
peculiarities developed independently in divergent descendants 
; of 'tlie same common ancestor.: 

* “The Ifom* Inseparable Factors of Evolution/* Science, N. S., vol xxvii. 
/January' 34 , 1908 , ,p. 1 ' 50 . , 

f See my atmi at in the 4 Catalogue of the of the Royal College of 

Surgeons/ ■ ■ , . ■ 
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Ever since the time of Burmeister (1846) everyone who has 
stmlied. Tarskis has admitted its peculiarly distinctive position, 
wliieli Bumieister himself described so clea.rly 'wlien lie elaimevi, 
it as a connecting-link between the .Leinnrs and tlie .A-,pes 
(‘‘IJebergangsIied, wenn aiich gera-de nichteins tier iiuflalleiulsteii 
mid merkwiirdigstend'). He cleai*]y recognised its genei'.alised 
cha, meter and its resemblances ]3oth to the Inseetivora, and to tlie 
liiglier Primates, and epigranima-ticnlly sninmarise<.l Iris con- 
chisions in these words, Aber Tarsias ist nicdit inal ein A.ffe, 
er ist viehneliF niir ein Halba.ffe '’h It is generally admitted 
tliat Tarskis is a, remarkably generalised creataire wliieli in many 
respects is akin to the Menotyphloiis Inseetivora, and has per- 
sisted witli extraordinarily little change from the lieginning of 
the Eocene perioih But it is also recognised that every part 
of its anatomy, lirain and skull (including the developmenta] 
history of tlie skull f), face and rlrinarium, runscles and viscera, 
genitalia and mode of placentation, reveals its afiinity to the 
higher Primates and affords evidence of its difierentiation from 
the Lemuroidea.. 

Hence we are concerned in this discussion, not so much with 
the facts of the case, which are admitted, as with the right 
perspective in which they should be viewed, and their significance 
estimated and expressed in classification. This cannot ];>e done 
merely by enumerating lists of diffei’ences between Tarsius and 
the Lemurs or resemblances of the former to the Apes, especially 
if all the evidence that lends support to the reality of the kinship 
of the Lemurs and the other Primates, and that indicates the 
lowl}^ rank oi Tarsius ^ is suppressed. By means of such methods 
of special pleading a case might be stated for the view that tlie 
whale was a fish, if care w' ere taken to omit all reference to 
the mammalian characters of the Cetacea., Yet the facts that 
establish the right of the Lemurs to be regarded as Primates a.re 
no less definite than those that make the whale a mammal. It 
reveals a singular lack of logic to exclude the Lemurs from tlie 
Primates'' because they are 'not Tarsii, One, does not deny tire 
rank of Carnivora to dogs because tliey are not bears ! 

111 '1830. Wagler claimed that the Lemurs slK')iiid be put into 
an Order' (Lemures) distinct ' from the' Apes" (Siiniie). Then in 
184(1. Biirmeister, with ' his wider- knowledge and cleai-er insight 
.'resto,red the. true perspective,' as., I diave already explained, 'But 
.since then a vast literature has-.- grown- 'up . as the '.result of the' 
'.repeated reopening,, -of .these 'old controversies; Wa.gl'er lias had 
: '.'many '.'followers, ■ such as Gratiolet, Gervais,'''Milne4Edwa'rd's, 

H. Bm-meister, * Boitvage ziw Kenntnisis der Gattuiif? Tarsius,' 1 846, ]i, vi. 

_ t Fpdier, “On tlife Primordial Cranium Keniiil'. 

lijKS Akademie van Weteiiscfiappeu te Amsterdam, Proceerling:s of Hovemlwn' 22, 
1905 p. 400, “ exceedingly close relationship of the developing craiiinm of Tarsim 
and teat of the ape and man and “the striking resemblance hetween tlris type oi 
skull and that of reptiles.” , ' * ' 
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Hiibreclitj and MaxWebei^ in liis attempt to remove tlie Lemurs 
into an Order apai't from the other Primates: l)x,it the fallacy of 
the arguments brought forward in support of such ’^uews lias 
been repeatedly exposed In view of the much more extensive 
and precise knowledge of comparative anatomy, embiyology, and 
pakeontology that is now available, these claims to exclude the 
jjeinuroidea from the Primates have even kxss justification tbnn 
in the past, and can onl^v be given a plausible appearance by 
special pleading of a desperately biassed kind, 

Tbe zoological rank and affinities of no inainmal are more 
precixsely detennined than are those of Tao'sms, The evidence 
presented in Pilhofs memoir t, published forty-five 3"ears ago, 
clearly demon stinted that the Eocene ancestors of tlie Lemurs 
were closely akin to the contemporary forerunners of the 
TarsioidxS, and mention lias already been made of Cope's recog- 
Bition (in 1885), not onlj’' of the derivation of the Apes from 
the Anaptomorphidfe, but also of the human likenesses which 
lie expresxsed giving the specific name homimeidus to a 
Tetonius. But any lingering doubts on this subject have been 
dispelled by the recent papers published h}’- members of the .stafi" 
of the American Museum of Natural History!. 

The evidence of anatomy and pakeontology is tlms unanimous 
in support of the right of the Lemiiroidea to be included in the 
PrimatexS. Nevertheless, the cleavage between Tarsius and the 
Lemiiroidea is so great as to estahlisli the right to a separate 
Subordinal rank for the former. The fact that its ancestors parted 
company with those of the Lemiiroidea , so eaily as Pal eocene or 
even perhapxS Cretaceous times affords .strong corroboration of 
the claim to put it into a dixstinct Suborder Taivsioidea. I liave 
already referred to the unjustifiahle claim that the Tarsioids are 
already monkeyxS and ought to be put into the Suborder Antli ro- 
poidea. Those who argue in this illogical waj" might perhaps 
appreciate the fallacy underlying their claims hj studying an 
analogoiTxS caxSe. Tlie Cynodont.s are a group of very primitive 


* As, iw ex'iwnple, Cv ' 

SivAVilliam Turner, “On tke Placentiition of the Lemurs y Pkilosopbical 
Trausactioas of the Koyal Society, vol. 166, pt. 2, 1876, p. 569 (who gives 
the earlier hihliograxxliy), 

mul 

Charles Earle, “ The Lemurs as Ancestors of the Ape,s,” Natural Science, voL x,, 
May 1897, p. 609: ' ' 

also “On the Athnities of : a Contiilm to the Phylogeny of the 

Primates,*’ American Naturalist, vok xxxi., July 1897, p. 569, and Ang-ust 
1897, p. 680. ■ , ‘ 

f H. Filhol, “ Nouvelles ohservations aur le.s Mammifisres ties Gisements de 
Phosphates de Chaux,” Annales des Sciences Geologiques, T. x'. PI. 7 (1871). 

J W, I). Matthew and Walter Granger, “ A Revision of the Lower Eocene 
Wasattdi and Wind River Paunas,’^ Bull. American Museum of Natural History, 
vol.xxxiv. (1915). William K. Gregory, “ On the Relationship of the Eocene Lemur 
'WotJiaretus to the Adapidtn and the other Primates ’’ and “ On the Classification 
and Phylogeny of the Lemuroideay Bunetin of the Geological Society of America, 
vol. xxvi., Nov, 1915, p. 419 ; and “ Studies on the Evolution of the Primates,"' 
prilletiu of the Ainerican Museum of Natural History, vol , xxxv., Jnnel9i0, p. 269. 
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fossil reptiles wliicli are . distiiignislied from all otiier reptiles 
(including all tlie surviving members of their Class) by a. large 
liiimber of features wbicii they share witli Maininsils. j\Loreover, 
it is now general!}' admitted that the Maromalia w^ere derived iToivt 
one of tiie Cyiiodont families. Yet no paleontologist, so far as 
I am aware, lias been reckless enoxigli to suggest tlmt tlie 
Cynodonts slioiild be removed from tlie Class lleptilia. and pro- 
moted to the Class Mammalia. But those who want to remove 
Tarskis from it slowly station and elevate it from Prosimian 
to Simian rank are making a, claim that is as preposterous as 
the hypotbetical parallel just suggested. In some respects the 
analogy may seem inconsistent with tlie coni'se .1 liave adopted 
here. It may perhaps be argued that, just as tlie Cynodonts ai’c 
still retained in the Class Eeptilia, so tlie Ta,rsioids ought to lie 
retained in the Suborder Lemiiroidea. IMattbew nml Gregory 
have, in fact, recently (op. cit. supra) reatHrmed their lielief in 
this traditional nietliod of subdividing tlie Pin'inates ; fiml tliere 
is imquestionably a good deal to be said for })reserving tlie ter /n 
Frosimise. But the problem difiers from tliat of tlie Oynodonts 
in that we are now discussing the grouping of tlie constituent 
parts of a single Mammalian Order, whereas the (Jy nod out 
problem involves the interrelationships of two Yertelirate Classes. 
The depth of the cleavage betAveen the Tai'sioids and the 
Lemtiroids and the remarkable affinities of tlie former to the 
Anthropoid ea signifies that the Tarsioidea occupy a position 
definitely intermediate between the other two groups of Primates, 
which finds most natui-al and most convenient expression if 
a separate Suborder is made to include the Tarsioids. Tins is no 
mere compromise betaveen the extremists on the two sides, Ivut 
the arrangement which the wdiole trend of reseai’ch since the time 
of Burmeister has made more and more insistent and necessary. 

If the exa.ct status and affinities of the Tarsioidea as Eocene 
Prosimiie and, their little -altered survivors lias lieen ilelinitelv 
established, the recent discoveries'^* of ihe Early Oligocene genei’a 
Fiirapithecm Proplm^^^ in the Egyptian Fay urn have 

no, less .definitely, settled the iffiationships of’ tlie Btihoi’der to the 
, Anthropoid ejuv Farapiiheais retains sufficienti of tlie ]nimi,tive 
iraits to establish .the truth. of' the'. .'jairsioid a.^neestr}’ of thC' Apes, 
but it also., provides evidence .wdiich ca-n only .be, .adecpiately 
explained on tlie supposition 'that 'the, transfoinnatioii of' a 
Tarsioid into a primitive Ape must have occurred before the 
close of the 'Eocene..,', .For .in. the lowest Oligocene' the. primitive 
ape is assbciation with Propliopiila cas, 

wliicli liad develop.ed 'far. 'beyond 'the' .stage represented by the 
former and become a "real Anthropoid ' Ape. then, 

at the beginning of the OligoGene, must ]m ve been a suiwival frora 
M. Selilosser. ?axr, 'Keiuitiuss denv 

Payum (Agypten),” Reitrage ?;ur Pal n, Geol. u. d Orients, 
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a, still earlier perioiL 1. e. tliere were real •nionke}'S in the Eocene. 
I do not sri|>pose tlin.t anyone Avill refuse to admit the certainty 
of the (loi'ivation of the tailless Aiithropornorplia. from tailed 
Catai'liines ; hut the early <levelopment of true 8ixniiihe shows 
that tiie differentiation of the Old-Worhl Apes into Gerco- 
pithecidm and Siiniidax must have occurred a, Imost immediately 
after tlie C'/atarhines themselves came into being. 

■Anyone who conscientiously investigates the anatoni}' of the 
Platyrrhine Apes, and attempts to intei*pret the vastly com- 
plicated series of cerebral transformations that were necessary to 
convert a Tarsioid into a monkey, must l)e forced to admit that 
tliis did not happen twice, but that the Platyrrliines and the 
C'a-tarhines were derived from a common stock, some archaic Ape 
more primitive and more Tarsioid even than FarapithecuSy and at 
a. time long Ixefore the close of the Eocene period. The history^ 
of the ancestors of the Anthropoidea. thus becomes clear. 

In JSTorfcli. Ameiica (Avhich was cdeaidy the lioine of the Order 
Ih-iinates) the Lemuroi-dea, and tlie Tarsioidea were differentiated 
from tlie ancestral I^rimate probably^ at the close of tlie Cretii- 
ceous period. At some time during the Eocene (and somewhere 
in the neighbourliood of America) true monkeys were differ- 
entiated from one of the Tarsioid groups. 8<mie' of these found 
an asylum iu South America and became specialised as the 
Platyrrliines. Put others (in Eocene times) made their way 
to tlie Old World along witli the Adapid and Anaptomorphid 
ancestors of the Lemuroidea and Tarsioidea respectively. During 
this migration these primitive monkeys became transformed into 
Oatarlvines, and the remains of Parapithecm provide the evidence 
of their reality and give a hint as to their size and distinctive 
features. 

Tliere is one otlier aspect of the problem under discussion 
Avliieh has been fruitful of ixitieh misunderstanding, The 
Ijemuroidea represent «a. lowei* stratum of Primate evolution 
than the Tarsioideii,- Just 'a-s the'"]atter.are„on'a very much, lower 
plane tlian the Anthropoidea. But, while the Lemuroidea retain 
many features of brain, skull, face, placenta tion, et cetera, wliicli 
m:‘e survivals from their Paleoeene .or CretaceouS' ancestry™— the 
earliest 'Primates, ™-™d uring ■ the'^long , spa.n of ■ time' that has' .elapsed 
since the Cretaceous period they have acquired a host of minor 
specialisations of structure which have modified or masked much 
of '' their ' original. ,, li'keness’ to., the ...other Primates. :' Tarsiim'^ 
however, "altliough on' a' distinctly higher .,';plane''. of ' Primate' 
developme.nt, has manage'd'' ' to . 'escape 'extinction'' with" ' feW'cr and 
slighter specxialisations than the Lemurs. Hence it has retained 
a much more generalised and obviously primitiA^e structure along 
with the germs of the fentui*es that hi-e distinctive of monkeys. 
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Proi J. P. Hill, F.E.B. 

'Clie AffiiiitievS of Tarshts from tlie E,mbryologica,.l .Aspect. 

(;V\"ith Table, Plate I., and Text-Ogures T~5.) 

Mv task in tins discussion '''■ is to consider wbat Hgbt the tacts 
of development throw on the rinestion of tlie affinities of Tctrsnis. 
In fnrtlieraiiee of tliat object, I have thought it iniglit be both 
useful and time-saving if I presented von witli a hi.tef summary, 
in the form of the accompanying comparative table (r. p. 490), of 
what I take to be the most important of the known facts relating 
to tlie devedopmeiit, foetal membranes, and placentation of the 
main groups of tlie Primates. For the purposes of this discussion, 
I have set forth the facts i*elating 4o Tarsms in column 2 of tlie' 
table, ill order that you may the more readily compare them with 
those appertaining on the one hand to the Lernuroids (Lemuri- 
formes and Lor isiforiTies) in column 1, and on the other to tlie 
Anthropoids in column S. It remains to be seen in how far 
this tripartite iiiode of grouping the Primates is justifiable on 
einbiy ological .groimcl s. 

The first question which arises is tliat of tlie systematic position 
and affinities of the Leimiroids. It is generally agreed that the 
Leimiroids are in many respects primitive group, and 

even,, Hiibrecht, admitted that -they „“:are, in hi o respect, a, very,, 
specialised order of Mammals.” The prevailing view, widely 
held both b;y comparative anatomists and pakeontologists, is that 
they lie at the base of the Primate series ; but certain authorities, 
notabhvHubrecht, deny that they ai^e in any way related to the 
other Primates. That is a; view which, on embryological ginunds 
alone, I um' unable to accept. 

Unfoitamately^ our knowledge of the development of , the 
Lernuroids is very fragmentary, but what we do know shows, 
.in . my' opinion, perfectly ’ clearly that the existing" iorms are, 
no such,-, .forlorn and 'degenerate creatures as some, 'ivould , Irtve us 
believe, liufc, on the contrary, are to be regarded as the repre- 
sentatives of a. very old and primitive ginup of Mammals from 
which the other.'.and-, higher ■Pri.ma.tes'inay very, well liave taken 
their origin. In their simple central type of development (the 
IdastocYst developing free in the uterine lumen), in their niO(h‘ 
of amnion formation (the amnion developing from folds in the 
presence of a proamnion), and in the mode. of development and 
the relations generally of their fmtal membranes (in particular, 
in the presence of n vesicular allantois, which grows out as a free 

Smec the date of the discussion, % have had the ox)portunifcy, thanks to tho 
giyat kindness of I)i% Dan. do Lang'e, Juni*., Director of the International Institute 
ot Lmbryology at Utrecht, of examuTtiii^ a uterus of Tarsins^ containing* a nearly 
full-term iwtus with its placenta and of preparing? sections o£ the latter. I wish 
here to express my most cordial thanks to Dr.de Lange for his genevtisity in enabling' 
me toyiftmme for injwlf this rare and valuable jpat&ai Its* study has led to some 
modihwtton or the views 'I ai " ’ > 
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vesicle and subsequently unites with a.nd vascnlarises tlie entire 
chorion), we see features all of .which ’we are familiar with in the 
development. of the. lower members of the j\iaimnaliaii series, and 
all of wbich are, in iny opinion, primitive. 

Moreover, tlie primary., relations of their fcetal inembra.nes 
are precisely tliose which' we .a.re justified in po.stulating foi’ 
tlie primitive ancestral stock from wdiicli presumably both the 
IJidelpliia and Mon od el ph ia. diverged ;■ whilst their simple, 
difiiise, non-deeiduate placenta (involving the loose interlocking 


Text-figure 1 . 



JS’i/oficehna I)iap:ra:m (after Hubrcdit) to stow d he arraiigement of 

the la*‘tal inembraiies of the eaidy eBiltryo, : Note es|)eeially the allantois {ulL} 
aiready fused with the chorion (cA,):to foriM a diacoidlal area of allanto-ehorion 
(alKeJiX 'the arrows indicate the direction of extension of the extra-embryonal 
cm'iom (e.r.cff.) Into the mesoderm of the omphalo^deuve {nm.jplu) so as to 
s(-pavai.e tliat into yolk-sac wall and chorion, amn. amnion, 7C.s'.r, yolk-sac 
, cavity. 

l]ctO(lcnn (including trophohlasfc) is reprosehtod by a thin line, entoderm by 
a thick line, and mesoderm by a dotted line. , 

of short villous outgrowths of the allanto-ehorion with corre- 
sponding crypts of tlie uteiuiie mucosa, the persistence of the 
uterine epithelium niid of the iitmine glands) is, in mv view, 
essenthdly primitive, presenting us with a simple little spe- 
(‘iaitsed type of placenta from which the much more advanced, 
and presumably move efficient^ arrangements in the other 
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Primates may quite easily ha.ve originated a,.s the result of 
adaptive specialisation in. tl'io ,c<->Erse of evolution. tlrd:)rec*lit^ 
lioAvever, toolv a.,ii entirely ’op|)osite view a.nd held that tlie 
placenta tion of these forms is not genuiiKdY primitiM*, but hnci 
arisen from some hypothetical, more complicated form of 
placenta as the result of secondary reduction and. degeneration ; 
and Assheton, inclining to the same point of view, suggested 
that it might have been derived from a priniiti\T^ (Jarnivore 
type, also "ly reduction. For these views, expressed in con- 
nection with particular theories of placental evolution, tliei'c is, 
so far as I ain awni*e, m>t the slightest direct evidence. 

On the other liaiid, the e^d<lence derivalile from a study of 
the devehq^ment of tlie Petal membranes seems to me to provide 
us with a perfectly <lefiuite lead, lliibreciit’s ohseiwations on 
J^^l/ci4cebns show tha.t the {illaiitois grows out into the extm- 
embryonal cadom as a small stalked vesicle, just as it does in all 
priinitive illaminals. It rapidly increases in size and already in 
the embryo of 4*2 mm. (0. L.) lias extended over and fused witli 
the discoidal area of ehoiion, whicli is tluis ti‘ansformed into 
vmscular allauto-chori(.>n (text-fig. 1, all.ch.), I.n later stfiges, 
following the splitting of the extra-embryonal mesoderm, it 
rapidly spreads and the chorion, over its entire extent, is 
converted into vascular allanto-choriou. ’Witli this rapid and 
very marke<l growth of the allantois are to be correlated 
two other occiuTences to whicli I would diiect attention : 

(1) the extra.-ernbryoiml codom ra.pidly extends throughout the 
entire extent of the mesoderm of the blastocyst wjill or oniphalo- 
p]eni*e, wdiich thus becomes split into chorion and yolk-sac ivall ; 

(2) the yolk-sac becomes established as an independent vesicle, 
and the yolk-sac placenta, if such temporarily exists in con- 
nection witli the early emlayo, becomes completely rejilaced by 
thedillantoic. ' 

These development features in the Lenuiroids -viz., the 
establishment of a complete (diorion and its early vascularisatioii 
by the rapidly growing allantois, the early formation of an 
extensive, exiaa-einbiyonal -cadom ■ 'and the separation of tlie 
■ ..yolk-sac as ' am indepem.lent .vesicle — 'Seein , to me to, foreshadow 
in the most unmistakahle way corresponding and Ivighly 
characteristic ' events' 'in . the' early 'rlevelop.ment of Turm’m 
'..and, the . Anthropo'idea. , ; We, have ..only". to s'npp,ose' these o.nto-* 
■'genetic .happenings in .the,Lemiiroi(ls telescoped into'still imrlier 
'stages ■ as the''' 'i-esult - „ of ■. developmental ■ adaptation ' ' in order' .to 
res'ch the " structural ■'■. conditions ''C,hara,cteriKStic‘" ' of , 'the. early 
blastocysts 'o-ft the ■ other ■'Prim'ates,'. a'lid 'for 'Such', a.daptations, 
to become perfectedy aiiiple time has been available, seeing 
that tlie Xeinuroids and the, Tarsioids were already well 
differentiated from eacli other in the Lower Eocene. 

From the standpoint of embryology, 1 would accoi'dinglj 
range myself with those who, on comparative anatomical and 
palaeontological grounds, see in the existing Lemnroids the 
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represeiitiitives of the stock from which tlie liig-her Fiiiiiates 
originated. 

Turniiig now to Tarsias itself, our knowledge of its deve- 
lopment may be said to l)e fairly conijdete, tlianhs to tlie 
nntiriiig labonrs of that illustrious eiul)ryologistj the late 
Professor ITiibreclit. In a series of papers he has provided ns 
with richly illustrated accounts of its early developineiit, its 
fcetal iiiembranes and placentation, and lie Iras discussed its 
jidinities at sonie length. As the result of his investigations, 
Hul>recht came to tlm conclusion that Ta/rslas is no Leiniir, 
l)iit is more nearly related to the Aiithropoidea and shoidd lie 
classilied with tliein. 

xVnd tliere can he no doidit at all that in many features 
of its (levelopinent Tarskis does appeaa* to he more closely 
related to the Aiitliropoids tlian to the Lemuroids, Tliat iiiuch 
is olwious from tlie data set forth in the table, but there are 
also certain difierences to l>e noted, and our task is to try and 
evaluate these resemblances and differences in terms of affinity. 

Tlie principal developmental features in whieli Tarsia, s differs 
from the Lemuroids and agrees with the Anthropoids may be 

recapitulated as follows:- (1) tlie early a.ttaclrment of the 

lilastocyst to the uterine lining tlirongii the proliferative activity 
of the tropliobiast ; (2) the precocious formation of the extra- 
embryonal mesoderm and ctclom and the correlated early 
separation of the yolk-sac as a smali reduced structure ; (3) the 
functional replacement of the vesicular allantois by tlie so-called 
connecting oi* ventral stalk : and (4) tlie formation of a, massive 
deciduate placenta in wbidi the inaternal blood circulates through 
hicunar spaces ill the syiicytia I tropliobiast. 

Set down in this liald fashion, these striking resemblances 
between Tarsias and the Anthropoids would seem to settle 
the question of its affixii ties without lu ore ado ; but let us 
exaaiiine tlieni a. little more closely. 

Tlie atbuihineut of tlie Tarsim lilastocyst to the uterine wall, 
at a time when it measures only tbo mm. in diiunetei*, is effected 
l»y the activity of the trophohiast over a. localised iiateh situated 
iinmediately lieliind the ]iostei ioi‘ margin of the embryonal area 
(text-iig. ■ 2 5 pLii\), All ' that we ■.ca,n ' say ■ in ' iTg’ard. to this 'attacli-; 
ment is tliat It represents a definite ail va, nee of an adaptive nature 
on tlie Lemuroid condition. It is tlie nece^sal*y preliminary to the 
formation of the disooidal decndiuvte placeiitip and it is a, point 
of interest that the attachment is effected immediately behind 
the end iryonal area and so in proximity to tlie region wliere 
the allantois normally develops, although later oil the definitive 
placenta, • as tlie residt’ ' of; differential. ■' growtir, in / the, : fcetal 
membranes, comes to lie opposite the embryo. And it may 
also be regarded as the first step in the evolution of the relutions 
of tlie Antluaipo lilastocyst to the uterus, which rangt^ from the 
saine primitive cinitral^ development that is seen in 

with in some ca.ses an additional second attaciiment 



480 


ON THE ZOOLOGICAL POSITION 


to tlie uterine wall (as in the Old- and IsTew-W^ orid ,i\i.oiikevs), to 
the interstitial mode of development in wliieli, the f:ila.stot‘yst, 
whilst still quite minute, buiTows its waj, through tlie ageiicv 
of its troplioblastie covering, into tlie uterine decidini. and so 
becomes completely imbedded, its tropliobiast proliferating over 
its entire extent (as in I^Ian and the Anthropoid Apes). Tluis 
tlie relative^ simple attaclinient in 'farsiics points the way 
to the much more highly specialised Anthropoid condition. 

Then, in respect of the very early formation of the extra- 
embryonal mesoderm and cceloni, Tarsius exliibits marked 
adaptive specialisation as compared with the Leniiiroids, 
and this same specialisation again readies its acme in the 
Anthropoids. 

Text 'figure 2. 



tlie posterior taicl of the ectod^^ of the euibryoual shield tlio 

Buirgin of the attached area of placental trophohlust ipU)\), tlie yolk-sac 
not yet free and the extensive extra-oinbryoind eieloin (Vvi'.r'o.j. 
■ c&. chorion. , 

Wliereas in the Lemurolds, the extra-embryonal mesocleimi 
would appear to be formed, like that of the lower ■Mammals, 
simply hy the gradual penphem^^ extension of the <‘ml>rvoiial 
into tlie bilamiuar wall of the blastocyst, here, in 
it is formed jireeociaiisly, long before the embryonal mesodernj 
lias made its appearance, as a cellular mass ' ])rolifera,tcd, in 
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tiie iniddle liiiej from the hinder margin of the embryonal 
ectoderm. Hubrecht compared it with the ventral niesoderiii 
of the Amphibia.j but, witliout entering into that question, 
what I want to suggest now is that it i.s none other than a 
precociously formed pait of the primitive streak niesocierin 

Text-figure 3. 


emlfr. eeto 



Tarifuis specinun. Diagram (after Hubrecht) to show the arrangement of tlie fatal 
membranes, prior to the closure of the amnion. Xotc in particular, the yolk- 
sac iiM.c.) now established as tui independeut vesicle; the connectiiig stalk 
{cM.) into the proximal half of which extends the allantoic duct » the 

placenta {FI ,) ; the thick layer of loose mesoderm (otc.?.) into which the extra- 
embryonal cmlom does not exteiul with the result that the distal portion of the 
contiecting stalk does not become sepai'uted from the chorion ; and the heatl- 
aiid tail-folds of the arauion {kd~jl,amn. and il-fi,amn.). T!r3 short oldiqiie 
ca,nal perforating the embryonal area {emh}\ecto,) is the neurenteric canal, and 
behind it is tine iwimitivo streak region, the mesoderm of which is directly 
continued into the connecting stalk (c.af,). 

a point of considerable intereist, to wbicli I refer ngain later. 
The cellular mass, so formed, extends downwards and back- 
wards in contact with the inner surface of tlie attaching area 
of trophoblasip, aiul in all but its proximal attached part it 

Prof. T, H. Bryce, in 1908, was, I ihul, the first to put forward tin* view that this 
mesoderm in Tavs.m§F& to he considered as the equivalent of the mesoderm which 
is proliferated from the posterior end of the primitive streak in lower Mammals. 
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becomes liollowed out by tlie a.ppearauce iu its interior of m 
caritVj tlie extra-embryoua.] cceloin. The eiitoderriial yolk-sac 
earlier establisheti only partially tills tbe space enclosed b}^ the 
trophoblast, being in contact with the latter only in front (text- 
fig. 2, y~s,c.). The coslom now rapidly expands so as to fill tills 
space, and it also extends forwards into tiie front wall of the 
blastocyst, separating the yoilv-.sac eiitoderni from tlie tropliobkivst, 
with the result that the yolk-sac becomes provided wdth an 
iiidepeiident wall of its own and projects into the cceloin as a, 
siiiall free vesicle, whilst the chorion is completed as a con tin nous 
ineinbi‘ane, whidi forms the outer wall of the embryonal for- 
niatioii (text-iigs. o & 4, k ch.). 

Tims in the. mode of development of tlie extra-enilnyonal 
mesoderm and cnlom, in the precocious formation of the yolk- 
vsac, and in tlie early differentiation of the chorion, Tarskis is 
iniich more specialised than the Lemuroid — nevertheless, it still 
retains in its ontogeny evident traces of the ancestral mode of 
development of these structures. 

The proximal part of the extra-enibryona-1 mesoderni in Tarskis. 
referred to above, into which tbe extra-eiubryonal cielom does not 
extend, persists in the form of a solid, short, axial strand wliicli 
directly connects tiie hinder margin of the embryonal ectoderm 
with the region of the cliorion oveivwdiicli the placental tro- 
phoblastic attachment has already, been . effected. ,, This .strand, 
Hiibrecht regards as the primordinm of the ventral or eoniiectiiig 
stalk, the significance of which we shall presently discuss. 

Coming now to the Anthropoids, although we know com- 
paratively little of the details of their early development, it ' is 
quite clear' from our knowdeclge of' the wStiTicture of tlie early 
blastocyst tl'iat tlieir early ontogeny is much, more specialised 
than that of Tarsim. 

Tl'ie earliest“ki,iown blastocysts are alrea.dy eitlier attacl-ied 
or actually embedded in, the uteiane decidua, the trophoblast ba.s 
proliferated to form a syncytial network, into the I'neslies of w'liicli 
nmternal blood has penetrated- Inside the tro|»liol)lastic wall 
.there i's already p,resent. a layer. of extra,-e,mhiTo,i'ial mesoderm 
( L c., tlie chorion is established). Tin's layer thickens at the np|)er 
pole to enclose tlie embiTonnl primordiuin proper, in the form 
of two closed vesicles — .an 'uppeiv theoainnio-embryoiia..] 'vesicle, 
and a lower, the entodermal yqlk-sac. '. Here tlie .embxyoria.l 
ectoderm which forms the floor of the Jiiniiio-eniliiyonal vesicle 
never becomes exposed on the surface as it d<^es in y'arshfs^ and 
the cavity of the vesicle, the primitive anniiotic cavity, [lersists 
to form the cavity of the definitive amnion, the amnicm ailsing 
by tlie closed ineth.od and not by the closing in of folds as in 
Tarsias and the Lemuroids. The entodermal yolk-sac is most 
precociously <liflerentiated as a small closed vesicle, and appa- 
rently from file first lies remote from the troplioblast. The 
extra-embryonal mesoderm is also most precocious]}' developed, 
but as to its mode of origin we have no knowledge. It is pieseiit 
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long before there is any trace of ai connecting stalk, from which 
we may conclude that it does 'iiofc arise like that of Tarsius. It 
is possible that it takes origin as a diffuse proliferation from the 
inargiruil ectoderm of tlie ainiiiO' embryonal vesicle, as is sairl to 
lie the case in Galeopithecits a,n<l htatusia, a mode of origin which 
assuredly is purely secondaiy and adaptive. 

In respect, tlien, of these develop mental occurrences, it is 
evident, I tliink, that Tarsim provides the intermediate link 
between the primitive Lenaaroids and the highly specialised 
Aiithiopoids. 

We may pass on now to the eousideration of the two features 
ill the development of which Huhrecht attaclied most 



Titnim spectrmn. Diagram (after Hul>i’«cht) to show the relations of the Itetal 
meinbranos after closure of the arainon (awa.). Note the temporary coii^ 
nection between the amnion and the diorion, marking the last point of closure 
{am)ud.). Other referencedetters as in text-%. 3. . 

importance as guides to its afhiity, vk., the occurrence of a 
connecting or ventral stalk and the presence of a masvsive 
placenta of the hicmochorial deciduate type. When llubrecht 
first' put 'forward his .views, tke existence of a connecting stalk 
mitnid& 'Tarsms ami, the.Wnfchi'Opoids was unknown, and so he 
naturally attached greati impprts^riee to it as a token of affinity, 
but we "now know, through the .researches of Newman and 
'■ A.PRocV'Zodn, Soa— 
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Patterson, that a genuine coiinectii.ig stalk, presenting a re- 
iii.ar'.kal)le similarity to tluit of Tamms, is aJso present in tlie 
Annadillo ( Tatuski noreriteincta), in which obviously it iiiiist have 
Iseeii evolved quite independently of that of the Friiriates. 
Nevertheless, the common occurrence of this structure in these 
two groups of Primates is a featiii'e of very great interest, and 
the first question we liave to consi<ler is its functional and 
Biorpiioiogical significance. "When fully establislied, it consists 
of a strand of mesoderm, into which there extends a tubular 
di verticil ill ill (known as tlie allantoic duet) from the hind-gut of 
the embryo, and it serves to connect the posterior end of tlie latter 
directly witli the chorion (text-figs. 4 A' 5, c.st.). It is simply 
a mesodei'inai short-cut between the embqvo and the enclosing 
chorion, and its function is to facilitate the early vaseularisation 
of that inenilira-ne by furnishing a direct path for the umbilical 
(allantoic) vessels whicdi foian the essential fcetal constituent of 
the definitive oi‘ allantoic placenta. In tiie lower Mammals the 
cliorioii is vascularised as the result of the secondary union with 
it of the vesicular allantois, whicli likewise carries the umbilical 
vessels. Prior, however, to the establishment of tlie functional 
allantoic placenta., the nutrition and respiration of the embryo in 
the lower Mammals are provided for by means of a temporary 
omplialopleural or so-called yolk-sac placenta, involving the 
vitelline or yolk-sac vessels of the omphalopleiire or primitive 
blastocyst- wall. 

NTow, in the Lemuroids, ns we have seen, the allantois unites 
with the chorion relatively early, and tlie eiitiie omphalo- 
pleure is rapidly resolved, through the extension of the extra- 
embryonal cmlom, into chorion and yoik-.sac wall, with the 
result that a yolk-sac placenta, if it exists at all, is of quite 
transitory durat»ion. In Tarams and the Antliropoids, owing to 
the much earlier differentiation of the entodermai yolk-sac and 
the chorion, a. yolk-sac placenta cannot be formed at all, and so as 
a compensation what appears to have happened in these forms is 
that .the allantois, and' .m-ore' ■particularly'' the vessel-carrying 
allantoic mesoderm, became precociously developed in tlie form 
of a solid cord, running directly from the hinder end of the 
embryo to t.he attached ''area of chorion, marking the si'te of 'the 
fiikire placenta. 

'The; entodermai lining/of'the allantois''at the same time under* 
wTent'miuction, ainl'now' appears in the form of a diverticulum, 
usually slender and tubular,, whicli runs from the hind-gut for a 
longer or shorter distance into the mesoderm of the cord. 

This entire structure, then, is the connecting stalk, and what 
I want to insist on is that it is not something new nor is it a 
primitive formation (as Hubrecht maintained). It is none otiier 
than a precociously formed and adaptively specialised allantois, 
the object of which i.s to provide for the early and direct vascu- 
iarisation of the chorion— or, in other words, for the nutrition and 
respimtlon of the embryo at the earliest possible moment. That 
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tills view of its signiticaiice is correct is elearl}- sliowii bv its mode 
of development in Tatusia, and by its occurrence in tlie Marmoset 
{Ha-pale) in a condition which can best be described, as senii- 
vesiciila.r. In Tarsius^ its primordiiim is constituted at first, 
according to Hiibrechty siinpl}^ by the iinsplit proximal ' portion 
of the axial mesoderm proliferated from the funder margin of 
the, einbryo.iial ectoderm ; if we, are justified in regarding tliis 
inesoderra as pi'ecocioiisly formed primitive streak mesoderm, 
then the connecting stalk of Tarsius can also be brought into line 
with wha.t we know of the development of the allantois in lower 
IMammals. The predisposing factor in the evolution of the 
connecting stalk in Tatasia- and l^arsius is doubtless to be soiiglit 
in the placental attachment which is early established by the 
tropholdast sitimted just behind the embryonal area and in 
immediate proximity to the normal seat of origin of the allantois. 

As to the development of tlie connecting stalk in tlie Anthro- 
poids, we have no certain knowledge. It seems probable, however, 


Text-figure 5. 



Diagrmn to sliow the structure of the eai'ly blastocyst in the Anthi'opoidea. Note 
the embryonal ectodenii (cross-lined) forming the floor of theainriio-enibr.yoiial 
vesicle am niou), aud the underlying yolk-sac vesicle (bes.c.) ; the con- 

necting stalk [cM,] with the allantoic duct {all.d,)\ and the extensive extra- 
embryonal emlom (e,r.cGc.) bounded by the chorion {ch.). 

that it does not arise, in the’ ,sa.me,.way aS' m .TarB'ms^ but .that, ta> 
begin with, it is simply formed by the persistent hinder portion 
of the layer of extra-embryonal mesoderm winch iu the early 
blastocyst lies between the amnio-embiyonal vesicle and th.e 
trophoblast. Thro ugh the extension of the ctclom, this layer 
wGidd seem to become sf>lit into chorionic mesoderm on the 
outside and ainniotic mesoderm on the inside, except .posteriorly, 
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wliere it apparently persists as a solid strand, coniiectiiipf the 
embryonal formation directly with the'cborion (text-iig. 5,'c.st.). 
Even if tiiis strand is reinforced later by inesoderm of primitive 
strea.k origin, it is clear, if the connecting stalk arises in the way 
oiitlined, tiiat it is more camogenetically niodified than is that of 
Tarsiiis, the latter providing tlie link between the Lerniiroids and 
the Antlii'opoids. 

In both Tarsms and the Anthropoids, the connecting stalk 
later on becomes enclosed with the yolk-stalk in a tubular 
prolongation of the margin of the xinibilical opening, which 
carries the amnion with it. The cord-like structure so formed is 
the uinbilical cord, which connects the embryo with the placenta. 
In exainining tlie fodal Tarsius which Dr. de Lange so kindly 
sent me, I noticed tlia.t the cord is related to the placenta sonie” 
what dihereiitly to that of the Anthropoids. Whereas in the 
latter, tlie cord takes the form of an elongated, more or less 
twisted, rope-like structure wliicli runs as a free cord to become 
connected with the chorion covering the free surface of the 
placenta, usually near its centre, in Tarsius the eoi'd is quite 
short, and instead of passing directly to the placenta, it joins the 
chorion soon after it becomes clear of the body of tlie fcetiis and 
runs down in that to join the distal margin of the placenta 
(text-tig, 1). This difference confirms the conelusioii we reached 
above that the development of the cord does not follow identical 
lines in the two groups. 

Lastly, let us see wdiafe conclusions as to the affinities of l^irskis 
may be dmwn from the study of the placenta itself. The 
development and structure of this remarkable organ w^ere de- 
scribed by Iliibrecht in a lengthy paper published in 1899, but in 
that paper Hubrecbt was more conceiaied with demonstrating the 
occurrence of a supposed blood-forming or hannopoietic process 
in the placenta than wTth the description of the structure of the 
ripe organ itself, ami his figures fail to convey an adequate idea 
of its characteristic structural features. That defect I have 
attempted to remedy by the pi"o vision of the microphotogTaphs 
of sections of the nearly"full-term placenta showm in fig. 1, and 
herewith reproduced as figs. - 2, „ 3, and, 45 '. PL' " 

These figures' supplement Hubrechf s "account' of the - placenta 
very'.inaterially, and ilh.istrate'qiiite, af1ec|uate1y',,I think, the more 
-'important features in its -structure. p-rom- these figures, any one 
who: ' is lamilmr' w'ith - 'the" 'seetioiial'' appearance of,, the'' human 
.placenta, wull recognise ,at"on'ce that lie,, is ,deali-ng,writli a- placenta 
of-' 'the , Anthropoid type., - Hubrecht,' with ■ reference to his 'own 
fig. 66, remarks ‘‘eine entfernte Aehnlichkeit mit der mensch- 
Uchen Placenta, . wie sie Seclgwnck Minot abbildet, ist nicht 
7M verkennen,’’ and that is certainly the conelusioii that any 
competent embryologist- would come to from an inspection of 
my fig. 4. The general resemblance is indeed extra ordinarily 
striking, but, whilst that is so, it must be emphasized that in its 
detailed structure, the Tai'snis placenta shows peculiarities of its 
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own wiiicli clearly mark it off from tke Aiitliropoicl placenta. 
Althoiigij it foreshadows the latter in the most iiiimistakeable 
fasliion, it has failed to attain the same level of structural and 
f iinctional differentiation . 

The mature ],>lacenta. of Tcvrmts^ viewed as a whole {cf. fig. 1 , 
PL 1.5 where it is seen in section) appears as a massive knob- 
sliaped or rather cone-shaped structure, measuiing, in my specimen , 
10x11 mm. ill diameter, which projects freely into the uterine 
liiiYien and is attached to the very thin uterine wall in the apical 
region of the uterine horn by a very short stalk through wliicli 
the iiia.ternal vessels pass. Its distal, slightly concave surface is 
clothed by the chorion which marginally is, on the one hand, 
refiected down to invest the remainder of the free siniace, light 
ilowii to the stalk, and on the other, is continued on as non- 
placental cliorion, a very thin non-vascular membrane, with whose 
inner suifa.ce the ainnion lies in close apposition. In its cone- 
shaped form and freely projecting character, it contrasts with the 
sessile, cid^e-like, discoidal placenta characteristic of the Anthro- 
poids. These features are dependent on the fact that the placenta 
ilevelops in relation to a localised knob-like thickening of the 
subepithelial tissue of tlie uterus, the decidual s’svelling or tropho- 
spongia. To tins, attachment is effected in the first instance, and 
it later on projects and serves as an axis round which the cone- 
shaiied placenta develops. In the process it undergoes progressive 
degeneration, and only a remnant of it is preserved in the stidk- 
region of the completed placenta. Its presence in the developing 
placenta no doubt conditions the appea, ranee of the extensive 
blood -extra vasatioii which is such a marked feature in the ripe 
organ (fig. 2). No such conspicuous, localised, decidual swelling 
has st> far been described in the placental development of any 
Anthropoid. 

The 7 placenta agrees with that of the A.n tliropoids in 
that it is decidiiate and of the haemochorial type, the func- 
tional placenta con sists, except for the maternal bl ood present in 
it, exclusively of fcetal tissue and the inaternaM>loGd eircidares 
through lacunar spaces bounded solely by the fo&tal trophoblast. 
This same typex>f ' placenta, however, occurs, also ,in .such, diverse, 
or.ders a,s the Roden tia, .Cheiropterji, .Insectivora, and Xennvthi^a, 
so that this similarity’' does not cany us very far. A more impor- 
tant agreement, from our present point of view, lies in the fact 
that tlie functional placenta comes to be established as the result 
of the outgrowth from the mesodeimi of the chorion of more or 
less massive sprouts 'which grow into the syncytial layer formed 
l>y the trophoblast and which bmnclr abimdaiitly to form charac- 
teristic dendritic villi, in vvhieh the fmtal ves are situated. 
At the same time, the trophoblast provides, apparently in asome- 
wdmt iliffererit fashion in the two groups, an enclosing layer 
round each villus (ineluding all its bmnches), wdiilst its blood- 
filled lacunse extend so as to forni a, system of intervillous blood- 
spaces. But there is an important difference in the villi in the 
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two groups, for, wliereas in the Anthropoid placenta the' villi 
are strongly ma^]^e(l and individualised structiii-es which project 
freely into' wliafc is practically a continuous blood-sinus formed Ijy 
the coiifliieiice of the intervillous spaces, in 2-arsius they are less 
proniiiient structures and except at their oi-igin from the cliorioii 
cannot be said to be individualised at all, since tlieir enclosing 
layers of syncytial tropboblast are not individually distinct but 
are connected with each other by anastomoses, the tropboblast 
persisting in the fprm of a syncytial network, in tlie walls of 
which the mesodermal villi are enclosed (PI. I. figs. 3 & 4). 

Furthermore, the intervillous spaces, except i‘oiind tlie peri- 
phery of the placenta, immediately below thechoiion, wbeie they 
have coalesced to form definite blood-sinuses of some size (PI. 1. 
figs. 2 3), talve the form elsewhere of naiTOw and tortuous 

cbannels, which, indeed, in the deeper paits of the organ are 
frequently incompletely hollowed ont, man}" of tliem being iiioi’e 
or less blocked by a light-staining reticular material (PI. 1. fig. 4), 
no doubt derived from the breaking down of the trophoblast 
during* the formation of its lacunay, but wdiieh lias not been com- 
pletely removed, owing perhaps to the slowness of the circulation 
in the centi*al region of the organ. Compai*ed with the Anthro- 
poid placenta, that of Tarsiiis strikes one as being on a much 
lower plane of functional efficiency. 

Hiilirecht in one of his more recent papers (1908) has himself 
emphasised the above- described difference in tlie relations of the 
villi. He writes :— •* The freedom with which they float about 
in the maternal blood is anotber tdiaracteiistic of Man a,nd 
tlie Monkeys. In Tarshis and in the Hedgehog their arrange- 
ment is more that of a suspension in a very delicate and at tlie 
same time most intricate trellis- work formed by the tropbSlilast 
cells tliat have become spun out into this. When the connecting 
trabeculie of this trellis-work are suppressed, as w*e see it in tlie 
liigher Primates, the surface available for osmotic interchange 
is naturally increased and the free movements of the villi may 
also be considere<I as an advantageous eircumstance.'t Leaving- 
aside consideration of certain; other differences in detail in the 
placentation of tlie two groups, e. g, in the early development, in 
tlie constitiitioii of the inve.sting trophoblastic layer of tlie villi, 
and in tlmoccurrence of ^plaeental/'bIood-ex:taavasatioBS,nve may, 
deduce from the above quotation that Hiibrecbt regarded the 
diSerence between tlie Tarsius and Antlimpoid placenta as one 
of degree only and that he looked upon the former as a, much 
less perfect organ fuiictionaHy than the lattei*. 

"With these deductions, I am in agre^ with the reservation 
that I hold the degree of difference to he such as to jiustify us in 
definitely excluding Teirsim from the Anthropoid group. In its 
plaeeutnfcion, Tarsrm is clearly on the line which leads to the 
Anthropoids, but it 1ms failed to attain their status, and in this 
respect, as in so iiuiny othei-s^is a true Halbafied’ intermediate 
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between tlie Leiniiroiils and the Monkeys, but approacliing miicli 
more closely to the latter than to tine former. 

Tiie eoncIusionB we have arrived at froni the consideration 
of the data of development may be si:in;marised as follows : — 
(1) The LeiiiiiroLcls represent the basal stock from wdiicii tlie 
higher Pitmates evolved. They have retained in their develop- 
ment many |')i‘imitive M.annnalian features, including a. p^imiti^'e 
foriii of diffuse iioii-deciduate pkicenta. Develop men tally they are 
free from marked specialisation, and they present us with a 
developmental ground-plan of such a generalised type as to be 
easily susceptible of such adaptive modifications as have occurred 
in the higher types in the course of evolution. ( 2) The Ta.rsioids, 
early separating from tlie primitive Lemui-oid stock, were more 
progressive. They show in their development the beginnings of 
those adaptive changes which reacli their culmination in the 
Anthropoids, and by acquiring an early attachment to the uterine 
wall they developed a localised deciduate placenta of the hieino- 
chorial type ; but for some reason, perhaps owing to a too active 
participation on tlie part of the maternal decidua, they failed to 
exhaust its possibilities and to evolve an organ of the highest 
possible eflieieocy. In many features of their development, they 
are transitioiml between the Lemuroids and the Antlvropcjids, but 
they are plainly on tlie Anthropoid line, and from them the 
Ajitliropoids undoubtedly took their origin. (3) Starting from 
the Ta.rsioid stock, already provided with the beginnings at least 
of a haeiuochorial placenta, tlie Anthropoids went on to make the 
most of their inheritance, and evolved a highly efficient type of 
nutritive organ in wh id i the individualised villi are directly 
bathed by the iimternal blood — an efMcieney which is refieeted in 
the advauceil grade of organisation exhiliited the new-born 
young. . ;In\theni and' raoreqmrticularly in-' the; liighest. forms,' the'" 
: Anthropoid Apes, and' Man, 'developmental adaption, 'lias 'reached;, 
itS' 'acme,, ',as' .witness'' the .■■complete ■ iinplantatioii' ' ,of . the early, 
blastocyst and tlie correlated development of a complete decidual 
caps.nle r an'd liere 'I may, be’ permitted' to add,, of tlie closegenetic 
affinity'' of . Mail; and'.' tl'i'e'' higher Apes there "caii ,be no question 'on 
embiyologieal grounds. - ' 

Finally.,' .fis ''regards the systematic': |)osition ,of' i\(rsms^ Mil-'. 
lirediFs contention that '.it'' niiist be'' .removed .from tlie Lemurs 
,1'fully accept, 'but. I am-unable to '.agree that its'' true position is 
witli tiie. Anthropoids. The 'reniai’kable .' ann'.eetai'ib diameters 
which' S'' exhibits'' 'justify 'tis 'in placing'It, ,' along with its 

extinct allies, in a, sulidivision of its own, and I am, therefore, in 
agreement with those who, like Gadow and Elliot Smitli, have 
advocated, on qiiite other giouncls, the division of the Primates 
■ into' tliree', great radiations'— -ea'llthein what you may, — viz. a basal 
or Lemuroid group, a Tarsioid group, im<l an Anthropoid group. 
This tripartite arrangement to me most in accord with the 
embrjologieal ,d,ata and best' expi'*ess'es':.th'e phylogenetic importance 
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of this extraordinary creature, outside Man — perhaps tlie most 
interesting of all the Monodelpliian MamiTials. 

I desire to express my tlia.nks to my Laljorivtoiy A.ssistant, 
Mr. F. J. Pittock, for tiie skill and care he has expended on the 
pi*epai‘at.ioii of tlie Plate. 


ComjKvmtim Table, Development of Frimaies. 


(1) (2) 1 

Lelmciioiiis. Taysius. i 

{3} 

AxT:iTiioroiDs. 

1. Development centniL as in (1). 

as in (1) or interstitial. 

2. No attacliment to iite- Attaclnnent very early ef- 
rine ualL Trophoblast fueted by localised thick-' 
relativ’ely inactive, ening* of troplioblust. 

; 

S. Anuiioii formed by fold- as in (1), but without pro- 
formation with proam-j amnion, 
niou. 

Trophoblastic activity 
more marked than in (2). 
A single or doulyle at- 
tachment or interstitial 
imbedding very early ef- 
fected. 

Closed amnion-formation, 
the primitive amniotic 
cavity persisting. 

4. Allantois free and vesi- Allantois never free and as in (2), but connecting 
ciilar; unites fairly early, vesicular, transformed! stalk semi vesicular iih 
with chorion. . ; into ‘‘connecting stalk.'” i JIapale. 

5. Yolk-sac formed in nor-' Yolk-sac precociously 
mal fashion, but is early: fonned and reduced from 
separated and soon be-j the tirst, never completely 
' comes reduced. tilling space enclosed by 

f ! the trophoblast. 

as in (2), but even more 
precocious and more re- 
duced. 

6. Formation of 6xtra-em-| Kxtra-einbryonal mesoderm as in (2) but distinctly 
bryonal mesoderm and: and cmlom precociously; more specialised, 
cutlom normal, but they! formed. : 

extend Tclatively,' earlyi i 

through entire omphalo-j . ; 

pleure, ■ ! .' 

|7. Chorion vasciilarised \ Chorion extremely thin' Chorion vascularised 
j throughout by alhmtois.i and non- vascular, except: throughout by way of. 
j 1 (n:er placental area, \vdiich' connecting stalk. 

1 1 is vascularised through, 

j':. 1 connecting stalk. ,■ 

Is. Ybdk-sac , ' jdacenta,'. ■ if: No yolk-sac, placenta. ' 

! present,, transitory. 

as .in (2)., „ 

9. Piaceuta ditiuse, iion-* Placenta conical, deciduate, 
: dmdiiate, epithelio-cho-: iii type, 

rial in type. : hut villi not indivklu- 

V alisedandclothed,bysyn- 
1 cytio-trophoblast only. 

‘ '' ' 

Placenta single or double 
discoidal and Imiinocho* 
rial, villi distinct iind 
projecting into maternal 
blood-sinus. Tropho- 
blast of villi distingaisli-f 
able into syncytio- and' 
cyto-tropboblast. | 


i 
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EXPLANATION OF PLATE I. 

Fig, 1. Pliotogrnpli (X 1*5) of fcotus of Taniintt sjjectntm (iiioasiiriiig 21) ciis. in 
G. L.), after removal from the uterine horn and with the cone-shaped 
placenta attached. The short iimhilical cord is seen to join tlie chorion 
shortly after becoming clear of the body of the ftetus and to riiii down in 
that miinbrane to join the placenta nmrgiiialiy. The placenta has been 
divided by a vertical cut, the cut-surface showing (c/, tig, 2 and explanation 
thereof). 

i^Hubrecht Colh, Tars tvs 76. Coll, Dr. Fock, J^Iuntok Bankaleg, I7t!i 
ilarch, 1893.] 

Fig. 2. Photomicrograph (X 6) of vertical section of the entire placenta, well to one 
side of the area of attachment to the uterine wall. Note the investing 
chorion with the main stems of the villi arising from it (best seen on upper 
side of the section), the peripheral blood-sinuses, and the large hlood- 
eKtravasation centrally. 

Fig. 3. Photomicrograph ( X 35) of a small portion of the superficial region of the 
placenta (including the large villus visible in the up|)er left-hand sector of 
tig. 2). Note the chorion forming the boundary of the section on the 
upper side, the peripheral blood-sinus, and a large and a small villus-stem 
arising from the chorion, the former showing well the characteristic 
method of branching. 

Fig. 4. Photomicrograph (X 80) of a portion of the placenta, situated a little deeper 
than the base of fig. 3, to show the villi under higher magnification. Tise 
villi are mainly cut transversely, and in the region ])hotographed are, on the 
whole, of greater tnan average diameter. Each villus consists of a core 
of chorionic mesenchyme carrying the umbilical vessels and invested by a 
more deeply stained sheath composed of a thin nucleated layer of syncytial 
trophohlast. An underlying layer of cyto-tropliohlast such as is found in 
the villi of Anthropoids is at no time present in Ttirsius. Adjoining villi 
are connected by bridges of syncytio-trophoblast, the latter thus forming 
an irregular network. Between the villi are the intervillous spaces, many 
of them being more or less completely occupied by the reticular light- 
staining material referred to in the text (p. 488). 

Prof. F. WOOD-JONES, D.Sc., M.B., F.Z.S- Although the 
general anatoiny or Timms imij be said to be fairly well known, 
there is still great need for complete accomits of dissections of 
special systems and for tiie general examination of a larger 
luimber of speciinens. Apart from the gaps in our knowiecige of 
several important detailsy there is as yetj no basis for forming an 
estimate of the range of individual variation. 

. As a result of comparing piiblished accounts of tlie anatomy of 
Tiwsms and' from,, dissecting’; an 'ad:ult- ,fe:ma.,]e ■specimenj one' cam 
only conchide that either the range of individual variation is 
considerable or the , interpretetions . of .different" investigators 
show a rather unusual lack, of ■agreement. ,'■■, External clmx'acters' 
have Been studied in two specimens, both adult females, and the 
details of bodily structure in one of them ; in a<lditioii, I have 
Imd X»ray photographs of various poi'tions of both specimens. 
[For my materia 11 am indebted to Profs. G. Elliot Smith and 
J. ,P. Hill, and for'' the ; X--:niy ■: plates' to, ,I>r. , Sta.nley iMelville.] 
For the purpose of this discussion it is imposKi!)le to furnisii more 
than a summa.ry of tlie anatomical deteilSy and I have tlmught it 
best to mention only the ontstanding features which are likely to 
throw light on the affinities of dealing especial! v* with 

those poiiiis wMcdi B it to, or separate it from, the typical 
members of v the "■ Lemuroidea''. and Anthropoid ea respectively. 
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It carinot l)e doubted, from an examination of its entire i-inatomy, 
that Tarsi'us is a. rema,rkabh=' primitive mammal wliieii lias early 
acr|iured an over-specialisation .in vision and in powei’S of frog- 
like arboreal ]ea|)ing. In tlrese two features it rongldy, resembles 
(Jalago, ami it may be doiilited if, liad this likeness not been so 
apparently exact, zoologists woiilil have classed Tarsias in the 
Leinuroidea with so much confidence. One primitive feature 
retained the specimen dissected is the presence in tlie carpus 
of an element which I can only liomologise as a second os centrale. 
Tills small bone has not previously lieen described, aiid its de- 
tection without the use of X-rays would be rather a matter 
of cliance. Tlie true os centrale (os acces>soriinn, Ikirnielster) 
articulates with carpale I., II., and III., as w^ell as with the 
scaphoid and seuiilunar (thus differing from the condition as 
described and ligured by Biirmeister). 

The second os centrale exists on the radial side of the carpus 
ill the gap between carpale I. and tlie sca.phoid ; it does not 
actually articulate with any bone, being held in place by fibrous 
tissue. It is not situated in tendon, but is env(3loped in tlie 
capsule of the carpal articulation. Sliould this small bone prove 
to be a constant element in the carpus of liMrsim, it would fimiish 
very interesting evidence to which it is hoped attention will be 
given by other observers having command of material. Tarsms 
differs fVoiii all niern hers of tlie Lemiiroklea in certain of its 
external charaetei's : — (r.) In having tlie nostril completely 
ringed by the meeting of the lateral and medial nawil processes. 
In this encircling of the n ares it resembles all memliers, and. 
surpasses some, of the Antliropoideo,. (ii.) In having the upper 
lip simple in the mid-line. There is no lem urine in cisiira 
between maxillary processes, but a truly Simian pliil tram com- 
posed of medial nasal processes, (in.) The hair-tracts reseinble 
those of the highest of the Anthropoidea far more nearly than 
they do those of the Leinuroidea, or even tlie lower Anthro- 
poidea. (iv.) The digital foi-inula, differs fitnn tli at typical of the 
Lemurs, the middle line digit lieing the longest, (v.) Idie meta- 
carpal formula shows tlie sa.me primitive and iion-lennu*ine 
l©atair€\s. :.\-(vi.) , The’ external genitalia, , ’especially those’ of the 
female,' are formed, 'upon a ;'-pIan 'altogether unlike that 'seen i'li 
the., Xemurs' nndl resembling’ That .typical yot ’the, ,,hi,gliest 
’X’nthropoideo-^ . 

',' ’In its internal anatooiy ' difiers froiri, all ’''in ein hers of .the, 

Leinuroidea- in (vii.) its dental characters ; (vixi.) in the forma- 
tion of the auditory bulla ; (ix.) in the foiTn and fat-e of ^ 
tympanic hone, and in the inception of an exteinial auditory 
meatus. Combined with these last two ehai-acters is (x.) the 
nou-lemnrine cranial course of, the internal carotid artery. In 
the formation of the orbit two characters, typical of the Anthro- 
poideii a.nd differing widely from anything seen in the Lemurs, 
are conspicuous : (xi.) with the inner wall of the orlnt the 
os planum of the ethmoid enters, and (xil.) the orbit is furnished 
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witli a posterior wall in the forma, tioii of wliieli tlie alisplieiioid 
takes part, (xni.) The hyoid, with its relatively short ‘’lesser’" 
corona, ditters from tlie typical hyoid as seen in tlie Lenuirs, and 
reaemhles tluit of the monkeys and apes (Biirmeister's iig-itre 
and a(‘(*onnt of the Iiyoid does not accoial with the condition 
present in iiiy specimen), (xiv.) Tlie trachea is not formed upon 
the peeuiiar lemuriiie fashion, for the rings are incomplete behind, 
as they are in the Anthropoid ea. (xvt) The two halves of the 
mandiiile are synostosed in the middle line, (xvi,) The ventral 
pelvic .sympliysis is sludlow, and is limited to the pulhs. In the 
gastro-intestinal tract the very widest differences exist between 
TarsiU'S and any members of the Lemiii-oidea, and for the 
piir[)ose of summary we will only note (xvii.) the simplicity of 
the gut pattern of lursias, and the absence of any coiling which 
is so characteristic of tlie Lemurs. In inany features the 
myology of 2\irslus differs fj*om that of tlie Lemurs and I'eseinbles 
that of the Monkeys and Apes ; as an example, {xviii.) the very 
luimaii «lis|:»osition of the digastric muscle may be instanced. In 
the vasciilar system (xix.) the arrangement of the vessels on the 
arch, of the a,orta provides a striking contrast to tlie condition 
seen in the Lemurs, 

In suimning n]> the entire anatomy of the Lemurs ami of the 
Monkeys and Apes it is impossible to avoi<i appreciating* the 
differences in structure that indicate tlie wide separation of 
the Lein uroidea and tlie Anthropoidea/’ (Elliot Smitli, ‘Nature,^ 
May 2, 1007, p, 7). Judged by such standards as are commonly 
eiiip]oye<i in inammalian classilicafcioin siieli basal features as 
those coin prised in the strueture of the nose and lips, in the 
tympanic an«l orbital regions of the skull, and in the genitalia 
appear to justify the separation of TarstHs from the Leninroidea, 
and warrant its inclusion in the Aothropohleu, But in severrd 
very striking (letails IfVo'wa differs^ members of tlie 

Anthi’opoidea except the very liighe.st. In many (diaracters 
' resemhles i/omo and differs IVIonkeys, in some 

it resembles Jfomo and certaiii of tlu^^ Anthropoiii Apes. These 
featiires are only to be teriiierlpriiviitive nianniialian characters, 
and as a result of .summarising the anatomy of the A nthropoidea 
it appears to me to be iegitiniate to conchrle that Tarsms and 
Homo retain a, remarkable series of primitive maminaliaii 
characters, some of wliicli are retained in part in tlie Anthropoid 
Apes, but wliiclr are depai'ted from increasingly widely as the 
zoological scale of the Antliropoidea. is <lescended. (i.) Tumi us 
differs from all A nthropoidea. except Man and the Orang in the 
sirraugement of tlie elements in the ha.sis cranii ; here it re- 
seiablesodl primitive mammals, (ij.) It differs from all Aiithro- 
|}oidea, with the same two exceptions, in the normal retention of 
the alisphenoid-purietai pterion, (iji.) In the digital and meta- 
carpal for in iilas it sluwvs a primitive (and human) character in 
avoiding the relative reduction of the 2nd digit of the ir.anus 
typical of the remaining members of the Anthropoidea. (iv.) In 
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the external genitalia the ahinities of Tarskm are far nea.rer 
to the higiiest members of the series than tiiey ai*e to the lowest, 
(v,) III the absence of a penile ossicle or penile cartilage, the 
likeness is witli Homo alone, (vi.) In tlie arrangement, of the 
aortic trunks Tarsms differs from all monkeys, and fimis '.an 
absolute parallel only in Man normally ami certain .A;nthi'opoids 
occasionally. Yarious points in myology are of interest as 
showing retention of mnscle.s in Twrsius and Rovm in a primitive 
condition not preserved in other members of tlie Anthropoidea. 
(yii.) Tarsim retains, like Ilonio^ a well-developed pulmaris 
lirevis. (VHi.) The flexor accessorius is confined to Tarnuis and 
Alan alone among the Primates, (ix.) The sii|dnt4tor lu-evis is 
pierced by tbe posterior iuterosseiis nerve exactly as it is in Man, 
and the condition differs widely from that which is occasionally 
present in the Oliimpanzee, and witicii is otherwise tlie most 
iniman manifestation of tliis muscle within the limits of the 
Aritljropoidea. (x.) The palmaris longus and plantaris are ])oth 
well developed, (xi.) Tlie levator angiili scapuhe is in its human 
condition, (xn.) The .dexor pollicis longvis, tliongli judging from 
piibiisherl accounts displayinga v«ariability in different specimens, 
approaches the human form and differs from tlie Bimiau in a very 
remarkable manner. 

Ill conclusion, Tavskis appears from a, summation of its 
anatomical characters to belong to the Antliropoidea, of which 
group it constitutes one of the most primitive members. In the 
retention of primitive features of bodily architecture it; finds its 
parallel in Ilotno ; and it differs from the rest of tbe Antlvro- 
poidea in which Bimian specialisations have effected definite 
alterations.' 

’2\i7'sms appeal's to be a. very primitive member of tlie A nthro- 
poideii in which early specialisation of vision and arboreal leaping 
activities absoi'bed tlie phylogenetic development ol the species. 
Homo appears also as an extremely primitive form in whicli 
cerebral advances, and lack of unequal physical specialisation, 
.save that of bipedal progression, is the phylogenetic keynote* 
The Anthropoid Apes have dej^nrted more from the |)rimitive 
inamma.Iian type in definite ‘^Birniaii” specia.h^satiiajs —which 
specialisatiims ' beciune'' 'increasingly eouspieuous; in, tire .lower 
m.embersnf t'he.Ord.er.' ' 

' B. I,.,Pp"C*ocK,,,Bsq., P.Il.S.j’F.Z.B. In the tProcoediugsbof this 
'Bociety, Aiig. 1918,. I; .pointed .out' that. Tars'ms. differs from all 
' the ..B'em.urs and resembles the’.highe.r Primates 'in, tlie structure 
of the nose and muzzle and in the mobility of th e lips ; and that 
the external genitalia of the female in the concealment of the 
small clitoris and the oriffces of the urethra and vagina by a 
pair of labia are unlike those of the Lemurs, especially of the 
Oriental and African forms (Lorisiformes), and recall rather those 
of tlie Old-World Pithecoid Primates. 

These differences between Tarsim and the Lemurs, added to 
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tliosc^ previously established in connection with the skull and 
teeth, the placenta and the digital formula of tiie hand, out- 
weiglied, in iny opinion, the likeness between Tarsius and the 
Leiniirs, and enforced the removal of the foiuner from the latter 
and its association with the Monkeys, Apes, and Man in a group 
of the Primates for which the terra Haplorhini was proposed, the 
true Lemurs, the Lorises, and Chiromys being graded in contra- 
distinction as fStrepsirhini. The Haplorhini were divided into 
two suborders, tbe Tarsioidea fov Tarsms the Pithecoidea 
for the Phrtyrliini (American Monkeys) and the Gatarhini (Old- 
"World IMonkeys, Apes, and Man). 

This classification appeai*ed, and still appears, to me to express 
the known facts more aecm-ately than its predecessors, tlie 
nearest to it being that of G ado w who in 1898 definitely dis- 
sociated Tarsius ivom the Lemurs, dividing the Primates into 
the three suborders Lemnres, Tarsii, and Simi?e. Possibly be 
would ha ve anticipated my systematic arrangeineiit bad be been 
acquainted with tlie structures connected with the in uzzle and 
vulva in Tarsius a, mi other Primates and attached to them 
tlie impoi'ta-nce tliat I do. 

J. T, CuNXiXGHAM, M.A., F.Z.S. :~-ln the development of 
Mammals geiieiwlly segmentation of the ovum produces a small 
internal mass of cells covered by a single layer of external cells, 
AccmiiulaLon of watery liquid betw^eeu these two parts produces 
t/lie blastoryst, a vesicle of ejfi blast cells wfith the inner cell-mass 
adhering to the inner surface of the vesicle at one small area. The 
wall of the vesicle is the trophoblast, whicli corresponds to the 
epibkst layer of the serous inembrane or false amnion of birds 
and reptiles. Tlie next step in the mammal is tlie differentiation 
of the hypoblast from the lower surface of the inner cell-mass : 
this hypoblast grows round the inner surface of the blastodennic 
vesicle, ami so forms the inner iiiiing of the yolk-sac. The 
ainniou is formed either by coalescence of external folds 
the inner cell-mass or as a closed cavity wdthin the latter. The 
mesoderm is f orin ed next by dififerentiation between the epiblast 
and liypoblast within the inner cell-mass, \vhich may be now 
called the embryo. The mesoblast extends between trophoblaet 
and hypoblast, and between trophoblast and amnion, splitting as 
it goes to lonii a' cavity, called the/extna- 6 m,bryonie'c 03 lo,iiQ.''' ,'By 
fo,ldiiig in of, ,tiie aides of the embryo the:' connection, '.of' yolk-: 
sac and embryonic gut is narrowed, and from the hinder eml 
of the gut grow\s out the allantois as a hollow sac into the extra- 
embryonic ccxdom. ' 

We have thus a membrane called the chorion, consisting of an 
external layer of epiblast and an internal layer of mcKsoblast, 
entirely enclosing the embryo with its three membranes, the 
amnion suiTOimding it dorsalhq and the yolk-sac and allantois 
extending from tlie gut ventrally. These two sacs occupy varying 
pro]nrtious of tbe inner surface of the chorion iii different 
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iiiaiiiniaLs. In. Uugula.tes the cavitj of the allantois is \’ery la.rge 
and its oiite:r wall is in contact witli the inner siirhice of the 
chorion over very nearly its whole extent, the yolk-sac becoming 
very small. The cliorion grows out into villi over its v/hole 
surface, and these villi penetrate into pits or crypts of tlie inner 
surface of the- uterus, without becoming united with uterine 
tissue. The raesoblast of the allantois witli its blood-vessels 
grows into these villi and fclius is formed the diffused placenta.. 

In Man the amnion appears to be foi*i;nerl as a closed ea^uty, 
and the hypoblast develops as described abo\c, but instea.d of 
extending round the inner surface of the clioiionic ^^esiele it 
forms a small closed sac, and inesoblast develops on the inner 
surface of tlie cliorion amd the outep surface of tiie yolk-sac with 
a large cavity' between, which is tlie extra-emliiy'oine ccelonn 
There is at lirst no inesoblast within the embryo, but it extends 
outside the a.miiioii and atta.clies tlie embryo to tlie rnesoblastic 
lining of the chorion. As the embryo develops, this connection 
leiigtliens somewiiat and becomes first posterior then ventral. 
This connecting inesoblast is tlie umbilical cord, and represents 
a solid allantois, into wliich a very rudimentary cavity extends 
from the hinder end of the gut. The inesoblast at the outer 
end of the stalk fonns villi over a disc-shaped area of the 
chorion and so forms a discoid placenta. 

With regard to these peculiarities of development, the ordinary 
Leinmvs agree with the IJngulata and Tarsius agrees with Man. 
It may be said, therefore, that there is as much difference between 
the development of 7'arsiu$ and that of a Lemur a>s there is 
between tliat of Man and that of an LTngulate. Moreover, in 
Man the troplioblast destroys and absorbs the uterine niii cons 
membrane and the allantoic villi extend into embryonic tro- 
phoblast-tissue. In tins respect also Tarsius agrees witii Man 
ami differs from Lenmrs, To suppose that the mode of develop- 
ment of Tarsius and Man has been independently evolved 
without any close relationship between the two seems to me 
iinreasonable. 

■ .The development of Tarsms is more similar to that of Man in 
.eome,, respects 11)4111 that of Monkeys and Apes. In, many 
Monkey's th'ere a,i'e two 'placentas, ad oi‘sal and a ventral ;■ in Man 
oiily'one, which' is'dorsah' In HyUhates and ASI/u-ia there is only' 
one,, placenta,' but ■ it. .,is. ventral. , ■ ■' 'In,'" Tarsvm the placenta' ' is' 
single.', a.n,.d vlorsaL, ■ ' "The .Apes, however,'' are' nearer, to 'Man' in 
having the chorion entirety^ imbedded in uterine tissue, which 
is ■ not. the .case 'in': Monkeys'' or ' 

Dr. P'. CiiATiMERs- Mitchell, ""F.E.S, : — Ohaxaeters have to be 
judged as iveil as counted, if it be intended to use them for 
estimating the relative degree of affinity between animal types. 
No anatomist doubts but that Man I’etains many primitive 
characters; Anthropoid Apes, OM-Woidd Monkeys, American 
Monkeys, Tarsms^ and Lemurs also retain many primitive 
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cliaracters. It is reasonable to assume that the corniiion ances- 
tors of all these animals possessed all the primitive ehai'acter>s 
retained by any of them. And so it is not surprising to lind 
any primitive character in any descendant of a, common stock, 
but tliere is no reason to suppose that, because any two Inive 
retained the same primitive character, they should for tliat rea son 
])e judged more nearly related than either may be witlisome other 
(lescendaiit of the conunon stock. Primitive characters may be 
useful for the description or definition of a group — they have 
no value for assigning degrees of affinity. These considerations 
ought to be commonplaces in zoological argument, but they are 
often forgotten, and I think they have been entirely forgotten by 
Professor Wood-Jones in tlie imposing list of common characters 
that he has drawn up for Man and Turshis. Fortunately 
they have been remembered b}’' Mr. Focock, and Professors lliii 
and Elliot Smith, and the considerations they adduce Inave dis- 
posed of Professor Wood- Jones's aigumeut that Tarsius hm a 
special relation to the ancestry of Man. It may not be a Lemur, 
but it is no nearer to Man than to other Primates. 

Professor Wood-Jones, to whom we are indebted for originating 
the interesting discussion, was more reticent to-night than in his 
addresses to more popular audiences. He attacked Darwinian 
evolutionists, and Huxley in particular, on the supposition that 
they believed genealogical trees to be linear, that a lugiier group 
took origin from the highest members of a lower group. It was 
a strange misreading of familiar evidence. W’ere he to consult 
Huxley's Essay on Man’s Place in Nature," or any general state- 
ment of the case for Evolution, a.s, for instance, the Article under 
that heading in the * Encyclopedia Britannica,^ he would see that 
he was attacking a bogey that does not exist. WLiter after 
writer, witli increasing insistence in recent years, has dwelt on 
the obvious fact that existing groups are at most in the relation 
of collateral descendants of a common ancestor, and the tendency 
has been to place the common'. ancestor ever dower, and lower, oii 
■■ the 'tree'' of .life!' 

P,rof, MacBride, .F.B.B.:— In /summing up tlie, discussion the 
Chairman said that there was one point on which all the speakers 
ivere agreed,, viz.,' that 2 kmus was much , more nearly allied' to 
the higher Primates than it was to the Lemurs. But that was a 
point. which 'under, any '.circumstances, few, would" lia,ve disputed, 
especially since Prof. Hubrecht’s researclies on the placentation 
,',o! this form ■whicli.'iiad been so. ably summarised, ior iis by Prof. 

HilL The whole interest of the question ]a3^ in Prof. Wood- Jones's 
-'attempt to -prove that Ikrsms . .and; .Man agreed in retaining 
important primitive characters which the other Monke3’s had 
lost — and in the obvious inference from this position, from, which 
Prof. Wood-Jones had rather shrunk during the discussion, hut 
to which he had liberally committed himself in recent liooks 
published by him. This infei'ence was briefly that the human 
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stock liad sepiii-ated from the stock of Primates at the 7arsms 
level and that all resemblances ):>etween tlie two stocks were due 
to coiivei-geiit evolution. 

Ill Prof. MaeBride’s opinion tbe poirds of siiiiiLirity between 
'Tarsi if.s and kfaii a.dduced lyy Prof. 'NVootl-Jones were siiperiicial 
'pectiiisirities. and tbe assertion that tliese structural charac- 
teristics were a,l.>sent from Monkeys seemed to rest largely on our 
impeifect knowledge of the anatomy of Primates, as tlie ad- 
inissioii of Prof. Wood- Jones that some of them appeared as 
"^‘exceptions'' in the Chimpanzee and the Gorilla amply proved. 
Prof. Elliot Smith bad riglitly eiTiphasiserl the deep and funda- 
mental I’eseiiiblaiices between tbe Higher Apes and ]\Ia.n, and bis 
exposition would leave no doubt in the minds of most of us that 
tlse ohlei* view that Man wans sprung from a. Simian stock w*as 
true. 

The gi’eat interest in the question of Mans origin was to discover 
tlie cause of liis evolution, for we migiit rest assvii'ed that Man did 
not evolve in response to an innate tendency lodged in fi Monkey's 
constitution, but in i-esponse to needs created by a ciiange in the 
environment. The Apes were arboreal animals ; and Man was, 
aiiatoiiiicfilly, a Ground-Ape. MTien towards tlm end of the Avarm, 
Tertiary period, the forests began to shrink and to be replacefl by 
steppes swaiming with swift-footed grazing animals, tbe resti'iction 
of food on the trees and its obvious abundance in the plains led 
to the most entei*prLsing Apes venturing, on to, the ground and 
a,ssembling in troops t>o run down their^prey, a.nd thus, f:i 'beginning 
in the evolution of Pala?o]it]iic Man the piimitive hunter "was 
made. 

The race of squirrels, essentially tree-loving animals, Iiad, in like 
manner, spread i'lito steppes a.nd pra.iries, a.nd given rise to short- 
tailed short-legged forms like the P.rairie-Bog and tlje Marmot, 
Aviiich were essentially Grouml -Squirrels. 

If these considerations were justified, it followed tliat tise 
plirase Arboreal Man ” ivas a contradiction in teiins. 


November Mh, 1919. 

V A. Hmitii /WoonwAKi), Esq., .LL.D., ■F.E.B., T ice'- President, , ' 

' in the Oiiair. ■ ■ 

' 'Mr. F. .'Martin . Dunoan', .E.E.M.B., F.Z..B., . exhibited, b . Aeries 
of photographs showing the actinic quality of the light from a 
living Ff/ropho7'Ns Beetle, and deseiihed tJie method he had 
em|>loye<i to obtain Ids records. He stated that the results 
<d>tained appeared to show that photo-speetroscopieally tl^e 
greatest inteuxsity of light action waxS in the yellow-green regioin 
Unfortunately tlie single specimen at his disposal was already in 
a soinewliat exhausted condition on coming into his hands, so 
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tliat li© was unable to investigate the mattex' as thoroughly as bo 
would have desired. 


Mr. E. HbroN'-Allen, F.R.S., F.Z.S., exhibited a series of 
Skiagraphs of th© Foraininiferan genus Verneicilina from examples 
grown ill a hypertonic tank, and described some of the further 
results that he and Mr. A. Eaxdand, F.B,M.S., had obtained in 
the course of their investigations, drawing particular attention 
to the remarkable modifications produced in the morpholog}^ of 
the test^’ of the specimens exhibited. 


Hovamber 18tli, 1919. 

Prof, E. W. MacBride, P.R.S., F.Z.S., Vice-President, 
in the Ohair. 

The Seoeetary read the following Report on the Additions 
made to the Society's Menagerie during the month of October 
1919:-- 

The registered additions to the Society’s Menagerie during the 
month of October were 138 in number. Of these 64 were acquired 
by presentation, 55 were deposited, 15 were purchased, , and 4 
were born in the Menagerie. 

The following may be specially mentioned : — 

2 Musk-Oxen new.to the Collection, from 

Greenland, purchased on October 9th. 

2 Lions (Felts leo)^ 6 from Africa; 3 Leopards (Felis 
pardus\ d > 1 Njlghaie (Boselaphus tragocmielm), J , from India : 
presented by The Rajah of Payagpur on October 4tls . 

1 Leopard pmrdus)^ 2 Striped Hyaenas (Byrntta, kycena)^ 
from India, presented by The Rani of Bansi Basti on October 4th. 

1 Blackbuck (Antilope cer'vicaprcdii $ , 1 Sainbur ( Etma unwQhr\ 
2 , from’ India, ' px^esented by.lV, B. Cotton,, Esq., 1. 0.S., ,ou 
October 4,th, ' ' 

1 Blackbuck (J ntilope cermmpTd)^ S , from India, presented by 
Dr. Giib.exu Lai on October 4th. ■ ■ 

A collection, of Birds from Kew Guinea "and , the Malay ArchL 
pelago, including four Lesser Bii'dsof Paradise, 
and containing sevexul species new to the Collection,, deposited on , 
October 27tb. ' - ' 


Sir Edmund Giles' , Lodes, ' Bt., , ,F.Z.B., 'exhibitecl and ' 'mad© 
remarks on a series' of ; skulls of ' 'the "Beaver, ' showing 'a 'separate 
ossicle between the parietals. 

, ProcvZool. Soc\-^'ll'9l'9','Ko. 'XXXIV^^^^^ 
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[New names in clarendon type. ^ Syai'ematic references in ifciilicB. 
( 2 . s. L.) indicates additions to the Society’s Menagerie.] 


Actinlk : 

On the dcTelo])inent of the Mesen- 
teries in ITriicma emmeorms : 
striietiire, 453; On the ciliatiou of 
the Leptomediisan MdieertidiuM 
octoeosiat'uni ' (Sars) : structure, 
459. , ' ' ' , 

JSlurus fiilgens 463.; '' 

Agelasus JaTOs. (z. ,s. n'.), A;63. ' . 
Anabeiic1iel3?-s dliontis'sp. h.,-402.''- 
Aaabas ctenotiSj sp. n., 403. ■ ■■ " 
Antilope cervicapra (z. s. l.), 499., ■ 

Balaninus' analis, sp. n., S87. , 

biliixeatus,, sp, m. 375. , 

— — bispilo tus, ' sp . n . , 37 E 

bryanti, sp. n>,'369. 

coHimoduSj 8|>. n., 390. , . ’ 

- consoemsj sp. n., 3 
— decemnotatiis, .sp. n., S85, 
deceptoXj sp. in, 389. ■ , , ■ 

delicatulns, sp.; n., 392.,: " 

— ^_discretico2cis, sp. n., 396. " 

— ettgeiiii^j sp.' in, 393., 

,— excavatus, sp. n., 373. ' -n " 
,— excisipes, sp. n., 373. 

;,”“™ glabricollis, 'sp.::n.,'370.,' 

;,grypms, sp. n., 390. ;■ ' 


' Balaniniis gyrosicoilis, sp. n., 378 

; isnit-ator, sp. n., 3SS. 

: — loBgiciavis, sp.'fi., 394. , 

j mcesttLS, sp. n., 3B1. 

1 nigrocinerens, sp. ii., 378. , ■ 

I : ■■nigromftis, sp.'ii., 380. 

1.'— pusio, sp. n., 391. ' ' „ ' ,' 

Qnittcnnx'/sp. n., 386. 

I ■ ■ riifulus, sp. n., ■ 377. ', ; 

j ■ ■— sellattis, sp. n., 395. / ■ 

I semisnturelliis, ' sp. ■ n .,, 376. 

I — — '■■sesquilineatiis, sp, n., 374. 

I ,sliellbrdi, sp. n., 390. 

— - sub part itus,, sp.' n., ,380. ' 

— — trxBotatiis, sp. n., 333.' ' ■ 

I — - tumidircstris, sp. n., 3S2. ' 

■; /■-- — -, UBifasciatus, sp. n., 384. ' 

1' 'Barbiis'eticMliis, sp. n.,,'400. '' 
i — miocMIus, sp. n.,, 401. ■, , 

I ' B'os grunuiens (z. &,■ t.),"4S3. ■ 

1; BosekpHus tragocaiiieltts (z."s."n.),'499. 

Oephaloiihiis' ader.Bi, 4G4. 

Oercoeebus atcrriBitis (z. b. n.), 43l. 
Cercopitliecus erythrogaster (z. s. l.), 

Colobus kirki, 4()4, 
i ■; 0bmatibk;ercmita (z. s. t.), 404. 



INDEX. 


Goiinocha‘tes albojubaiiis (z. s. l.\ 46S. ^ 
Cosmoclielys dolioi, gen. et sp. hot., ; 

3H. I 

Ci’otaliis atrox (z. s. l.), 464. | 

Crustacea : I 

On Crustacea from the Falkland | 
Islands: systematic, 327- 
Cyliclmostomiim zebrae^ sp. n., 

445. 

Cynmiurus jiibatiis (sis. l.), 463. 

Echinouermata : 

Il^ote on tlie Eightiiig Eeaetion in 
As^erhui (/ihhosa Penn. : structure, 
423. 

Eiepbas maximiis (z. s. l.), 464. 
Embryology: 

Tbe affinities of IhrAns from tlie 
Embryological aspect, 476. 

Eelis leo (z. s. i..), 499. 

pare! us (z. s. l.), 4G4, 401), 

Foraminipeha : 

Exhibition of a series of Slviagrnpbs 
-of the Foramiuiferaii genus Ver- 
neuiiinat 429. 

Francolinus granti (z. s. l.), 463. 

i 

' 0EOGEAPiIieAL;: , ■ , ■ I 

A list of tlie Snakes of West Africa, i 
267; A list of the, Snakes of Kortli | 
Africa, 291); On a new species of ! 
IZenglodont and of Lenthery Turtle j 
from the Eocene of 'Soutbern 
Nigeria,'309\';; On:€baistaeea, fronv 
, the 'Falkland Islands, ■■.'327'; 'P'leld-' 
notes on some Maiiiinals in the 
' ' Soutbern, 'Sudan,' .341 On, a' new 
Snake, and Batrachia fromMada" 

','■ igusenr, 349; On ■ the '.spodeB'.of 
; '.O'Ceurring in 
, ,. '365,'';,,", On ' .ne'vv ■"■"Fishes from" , the . 
West Coast of Lake Tanganyika, 
399. 

■■;' Gepby r:'oman'tis,b,gen. n.^ ^ 

■■,''^'''*'r*^''''','b,biii©2Xgeri,'^''sp.,n'.', ,'351. :■■■; 

Hippopotamus amphibius (z. s. L.), 46^ i 

Hysena hyasna (z. s. n.), 499. ^ 1 


Inlsecta; 

On tlie .species /)f,,, oceui*- 

ring ill Borneo: structure:, sjste- 
nuitie, 365 ; Exliibiiion of a series 
of pjioiographs sliowing tlie actinic 
quality of tlie light from a liying 
P^rojjkmis Beetle, 498. 

Labeo clhonti, sp. n., 399. 

Mammalia : 

Beport on Methods of Bat flestruc- 
tioii : desei-iptive, 227 ; Field- 
notes on some Maiuiiials in 
tlie Southern 8udari : structure, 
341 ; Experiineuts on fie.v IDeter- 
inination, 433; Chi tlie Digastric 
Muscle of (lie Macaques : structure, 
437 ; Discussion on the Zoological 
Position and Affinities of Tar$fm\ 
structure, 465, 491; Exhibition 
and remarks on a series of .skulls 
of ( he Beaver, 499. 

Mantidactylus argeateus, sp. 'ii., 
353. 

Mollusca : 

The Baduia of the Milridm: struc- 
ture, 405. 

Moiumiology. See S'l'iitTCTUKin 

Musophaga rossm (z. s. l.), 463. 

Nectartiiia kiUmemsis (z. B. l.), 46L 

Ovibos inosclmt.us (z. .s. l.), 499. 

.. Pappocetus, 'lugardi, ,gen. ,',ct s),). , 

■",', ' nov., 309. 

Parfidisea minor (z. s. r..), 499. 

I*atmo'l 6 ,gy';, ■, ■ 

■Experiinente on Sex Deternuuation, 

,: ■ , 433 ;, On the IMemalode Parasites: 
of a Glmpuian’s Zebra, 441. 

Petiodromus, 464. 

'■, Pliracfara' iMBugse, , sp. ,n . , 402. 

Idiryuosoiua eornutum (z.s. l.), -164. 

Pituopliis sayi (z. s. l.), 464. 

,Pi,scHS':' ^ 

On certain features of (Iio otic region 
of the chonclroeraniuui of Lepi- 
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dosieus : structure, 245 ; On tlie 
occurrence of Denticles on the 
Snout of XlfMas gladms', struc- 
ture, 321 ; On new Fishes from the 
West Coast of Late Taaganri Ira: 
structure, 399. 

Method out oliyla tuberifera^ 

sp. 11 ., 354. . 

Dseudoleistes virescens (z. s. L.), 463. 

Pterorhiiius davidi (z. s. l.), 463. 

Eeptilta : 

A list of the Snakes of West Africa : 
■systematic, 267,: A list of ilie 
Snakes of IS'orth Africa: syste- 
matic, 299 ; On a new species of 
Zeuglodont and of Leathery Turtle : 
structure, 309; On a new Snake, 
and Batraclua from Madagascar: 
structiu'e, 349 : On the number of 
dorsal scale-rows in British Snakes: 
structure, 357- 

Elisa imicolor (z. s, l.), 499. 

S T 11 U 0 T XJ R E. 

Maiumalia : Field-notes on some 
lifainmals in the Southern' Sudan, 
341; On the Digastric Muscle of ; 
the Macaques, 437 j. Discussion on i. 
the Zoological Position and AfBni- ; 
ties of larsim, 465, 491 ; Exhibition i 
and remarks on a series of skulls 
' of the Bea?er,'499.' ■ ,' 

. 'Pisces : .O'li certain features, of the., 
otic region of the cbondrocranium 

i 


of Leindosieus^ 245 ; On the occur- 
rence of Denticles on the Snout 
of Xlghias gladim^ 321 ; On new 
fishes from the West Coast of Lak-e 
Tanganyika, 399. 

Eepti'lta : On a new species of 
Zeudoclont, and of Leathery 
■Turtle, 309; On a new Snake, ainc! 
Batracliia from Madagascar, 349; 
On the niiiuber of dorsal Scale- 
rows in British Snakes, 357. 
IxsECTA': On the'species of iJahinlnus 
occurring in Borneo, 365. 
Mollusca : The Eadula of the 
Mitriclas, 405. 

EcnraoDEii.MATA : Hote on the Fight- 
ing Eeactioii in ' Asicrina gibhom 
Peim., 423. 

AcTisr.E : On the deTelopment of the 
Mesenteries in ITniclna erassimmis, 
453; On the ciliation of theLepto- 
medusan Melicertklkt/H octocos- 
tedmn (Sars), 459. 

Tanais nierstraszi, sp. n., 332. ' 
Tavsius, 465. 

Testudo ele.jdiantiiia (z. o.), 464, 

. Tracliy mantis^ gen. n., 352. ■ 

.. Finago' calva -.(.z. s. n,),. 463. ■ ■ ■ 

Xeu^ocalaiiitis ■transvaalensis, 

■| ■ sp. n., '350. . 

Zamenis fiagelli form Is (z. s. n. ), 464. 
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ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

Felbrnary 4tli5 1919. 


Dr. S. F. Haemee, F.E.S., Yice-President, 
in the Chair, 


The Seceetaey read a report on the Additions to the Society’s 
Menagerie in the months of Hovember and December, 1918. 

Mr. C. Dayies Sheeboen, F.Z.S., exhibited and made remarks 
on a letter written in 1693, by Malpighi to Dr, Mathew Faber. 

Sir Douglas Mawson read a cominiinication on Anstralasian, 
Antarctic, and Siibantarctic Life, and exhibited a large series of 
lantern-slides illusti’ating the scenery and mammals and birds 
of the South Polar Zone, He commented on the urgent need of 
international measures to preserve the fauna of these regions. 
The Ghairman, expressing the sense of the Meeting, assured 
Sir Douglas Mawson of the active sympathy and support of the 
Zoological Society, 

A communication by Mr. B. I. Pocock was deferred to the 
next Meeting, with the consent of the Author, 


^ This Abstract is publisbed by the Society at its offices, Zoological Gardens, 
Eegent’s' Parli:,, N.W., on' the Tuesday ' following the date of 'Meeting to„which 
it refers. „ It ■will be issued,, along' with the'* 'Proceedings/ free 'Of ' extra charge, " 
to allpellows who subscribe to the Publications ; but it may be obtained on the 
day of publication , at the price of ''oi\ if':d,esired, ',8ent .post-free, for ■ 
ti'ie sum of Six Shiilififfs per annum, pe^j-le in advance, . , 
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The next Meeting of the Society for Scientific Business will 
bo held on Tuesday, Februa.ry 18t}i, 1919, at 6.30 when the 
following comiiinuications wfili be made ; — 

R. I. PococK, F.R.S., F.Z.S. 

On the External Characters of the Existing Clievrotains. 
(Illustrated by lantern -slides.) 

K. M. Smith, 

A Oompanitive Study of certain Sense-Organs in the 
Anteniise and Palpi of Diptei^a. (Illustrated by lantern- 
slides.) 


The following Papers have been received 

G, A, Bqulexoer, F.Z.S, 

On a Collection of Fishes from Lake Tanganyika, with 
Descriptions of Three new Species. 

Miss Joan B. Piioctee, F.Z. S. 

On the Skull and Affinities of liana^ suhsigillaia^ A. Dum. 


^ The Publication Committee desire to call the attention of 
those who propo>se to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P.. CHALMERS MITCHELL, 

, ■. , .Secretary* 

ZoOnOGICAX^ SoOIETYvOF LONDON, 

, 'RnCHilNT’S'PABK, LoHD^^^ 



No. 188« 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LOiNEON.'^ 

February 18th, 1919. 

A. SxMiTH WooDWABD, Esq., LL.D., F.R.S., Yice-President, 
in the Chair. 


The Seoretary read a Report on the Additions to the Society's 
Menagerie in the month o£ January 1919. 


Mr. R. I. PoGOCK, F.R.S., F.Z.S., read a paper upon tlm,; 
external characters of existing Ohevrotains (Tragulina), and' 
showed that the Indian species, commonly cited as to 
memmna^ differs in so many important characters from the 
Malaysian species that it is necessary to sever it from them as 
a distinct genus, for which the name MoscMoM, used by Thomas 
in a subgeneric sense, is available. In the absence of the inter- 
ramal scent-gland, in the structure of the penis, and in the 
retention of spots on the pelage, Mo&cMola is a more primitive 
type than Tragulus^ and resembles the still more primitive "West 
African genus 


Prof. H. Maxwell Lefroy, F.E.S., communicated, a 

paper by Mr. K. M. Smith, on A Comparative Study of certain 


;■ This Abstract is published by the Society 'at. its offices, ' Zoological 0.ardeiis., 

' Begeut’S'. Park, K.W., on the, Tuesday followiug'.the'hate of'.'lleehng;' to which 
' it refers. ' It will be issued, ' along with the. * Proceediugs,’ , free of " extra ^ charge, ' ■ 
.' to' allFellows who .siibscrihe toPhe Publications ■ ■ but it may , "be ,'obfcai,ned on 'the' 
day 'of publication' at, the price’, of or, 'if, desired, sent .post -free,. for; 

the sum, :6i .8hilU»gB per annum, ''payabie , in' adYanee." . , ' . . 



Sense-Organs in the AiiteniiEe and Palpi of Diptera” (illos- 
trated by lantern-slides). 


The nest Meeting of the Society for Scientific Business will 
be held on Tuesday, March 4th, 1919, at 5.30 p.m., when the 
following coniinunications will be made t — 

Dr. J. A. Mubray, F.Z.S., Acting Honorary Pathologis t. 

Report on the Deaths in the Gardens during the Year 1918, 

G. A, Boulekqeb, F.R.S., P.Z.S. 

On a Oollection of Fishes from Lake Tanganyika, with 
Descriptions of Three new Species. 

Miss Joan B. Procter, F.Z.S. . 

On the Skull and Affinities oi Earn suisigillata^ A. Dum, 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to tlie great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS ^ MITCHELL, ' 

Smretari/,'' ■ 

ZoOLOGXCAL Society OP LoNDojsr, 

' '■'.'IL^GENT^g pABKj Lom^^ 

February kOthf 1919^ 



No. 189. 


ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOIOSIOAL SOCIETY OE LONDON* 

ITarcli 4th, 1919. 

Di\ A, Smith Woodward, F.R.S., Yice-President, 
in the Chair. 


Dr. J. A. Murray, F.Z.S., read a report on the deaths in the 
Gardens during the year 1918, illustrating his remarks with 
lantern-slides. IH, 

Mr. G. A. Boulenger, F.R.S., F.Z.S., described a collection of 
Fishes from Lake Tanganyika, and drew attention to three new 
species. 

MisS' J oan B. Procter, F.Z.S,,- gave a short account of' her 
paper “ On the Bkull and Affinities of Bmia siihsigiUaia,'^ 'Ammng 
attention to several cranial charactei^ either peculiar to this frog 
or held in common with A. its nea 


* This AbstractlS'published by the Society at its ■ offices, Zoologi:cai (jardetis, 
RegentVTarli, ¥.W., on the' Tuesday following .the date 'Of' Meeting 'to w'hich 
it refers.'. It will be issued, along with the ■''■Proceedings,^ free of' extra charge, 
to a!!"' Fellows who subscribe to. the Pablicati'onB ; but it may be obtained' on the 
day of '"publication '.at,, the ..price of ■ Sixpence, otf if, desiredysentpost-'free, ,for 
'the per annum,: payable in: adyanc^^ . 
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The next Meeting of the Society for Scientific Business will 
be held on Tuesday, March 18th, 1919, at^.30 p,m., when the 
following communications will be made : — % 

H. R. A. Mallqok, F.Z.S, 

^‘^Some Points in Insect Mechanics.’^ (Illustrated with 
lantern-slides*) 

F* Martix Duncan, F.B*P*S, 

Exhibition of Photographs and Lantern-slides of Marine 
Zoology. 

l-I* F. Blaaxjw, C.M.Z.S. 

On the Exceeding of Oryx gazella at Gooiliist.’' 


The following Paper has been received : — 
Lancelot T. Hogbex, B*A., B.Sc. : ; . 


‘‘ The Progressive Reduction of th^ Jugal in the Mammalia*^^ 
(Oommimicat^l by Mr. H. W. XJnthank, B.A., B.Sc., P.Z.S.) 


The Publication Committee desire to call the attention of 
those who px’opose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited as far as possible to the description of new results. 


Oonimunications intended for the Scientific Meetings should 
be addressed to 


P, CHALMERS MITCHELL, 

Secretary. 


ZoonoaicAL'SooiETY'OF Loxbgk,. 

' ■ ' EBaEFFs PaeKj'LonboXjN.W. 8, 
March lltlij 1919, 



' ABSTRACT' 'OF, PROCEEDINGS, 

OF THE 

ZOOLOGICAL SOCIETY , Of „ LONLOK^ 

Maxell ISth, im 

Alfred Ezea, Esq., in the Chair, 


The Secretary read a Report on the Additions to the Society’s 
Menagerie in the month of February 1919. 

Mr. Il. 'R.' A. Malloce, F.R.S., F.Z.S., gave ai%]icconnt of his 
investigations on “ Some Points in Insect Mechanics,” illustrating 
his remarks with Ian tern- slides and diagT*anis. 


Mr. R. I. PoGOCK, F.R.S., F.Z.S., comiminicated fi, paper by 
Mr. F. E. Biaauw, C.M.Z.S., ‘‘On the Breeding of Oryx gazdta 
at Gooilust . , ■ : ■ 


, "V,,' ■■ ■' :■» ■ ■■ ■ ■ ■' . 

Mr. F. Martut Duncan, F.R.M.S., exhibited a series of photo- 
graphs and lantern-slides of Marine Zoologj’, and drew attention 
to*‘the economic importance of marine biological investigation. 



* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park> ISl.W*, on the Tuesday following the date ot Aleeting to wbicb 
it refers. It will be issued, along with the * Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications; bub ib may be obtained on the 
day of publication at the price of Sixpemce^ fer, if desired, sent post-free for 
the sura of Six 'Shillings per annum, payable in adTanee, 
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The next Meeting of the Society, for Scientific Business will 
be held on Tiie>sda,y, April 8th, 1919, at 5.30 ?.M,, when the 
following* coinmnnications will be made : — 

Dr. y. E. Beddabd, F.E.S., F.Z.S. 

Exhibition of, with remarks on, three foetal Sperm-M hales. 

Lancelot T. Hogbex, B.A., B.Sc. 

The Progressive Reduction of the Jugal in the Mammalia. 
(Cominiinicated by Mr. H. W, Unthank, B.A., B.Sc., P.Z.S.) 

G. A. Bqulenger, F.R.S., F.Z.S . 

Description of Two new Lizards and a new Frog from the 
Andes of Colombia. 


The following have been arranged : — 

April 29th, 1919. Dr. W. T. Oalman, D.Sc., F.Z.S. 

Exhibition of Marine Boring Animals. 

May 13th, 1919. Lt.-Col. S. Monckton Cqpeman, F.R.S., F.Z.S. 

Experimilits on Sex Determination (illustrated by lantern- 
■, slides). 


The Publication Committee desire to call the attention 
those who propose to ofter Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited as far as possible to the description of new results. 


Communications intended for the >Scientific Meetings should 
be addressed' to ■ ■ ' 

' ' ' P. CHALMERS • MITCHELL, ' ■ 

\Seeretary.. . 

'ZooLOGicAnSociETV OP Lonbon, ■' 
A,^^RMENFs''PAaK,:LONBON^'■H.W 8..,''''' ' ' 

March 1919, 



No. 191. 


ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LOKDON.* 

April Sth, 1919. 

Dr. S- F. Harmee, F.Ei.S., F.Z.S., Vice-President, 
in the Chair. 


I)x\ F. B. Beddaeb, F.E.S., F.Z.S., exhibited and made re- 
marks on three fcBtal Sperm-Whales, drawing attention to the 
smallest fcetns exhibited, which measiii*ed 4| inches in length. 

Mr. H. W. XiXTHAXK, B.-A., 'B.Se., F.Z.S., gave a resume' of 
Mr. Lancelot T. Hoghen’s Paper on “ The Progressive Reduction 
of the Jugal in the Mammalia.'’ 

In the absence of Mr. G. A. Boulexger, F.R.S., F.Z.S., his 
coiiiuinnication on “ Two new Lizards and a new Frog from the 
Andes of Coloinliia ” was taken as read. 

Mr. R. I. PococK, F.R.B., F.Z.S., Curator of Mamnials, gave 
an exhibition, illustrated by lantern-slides, to show some of the 
structiURil characters by which the genera of Felidse may be 
distinguished fi*om each other, special attention being drawn to 
tiie formation of the feet in the Cheetah (A the 

modifications of tlie hyoidean apparatus in the Lions, Tigers, 
Leopards, and Jaguars {Panihera)^ and to the position of the 
partition in the auditory bulla in other genera. 


* This Abstract is published by the Society at its otSces, Zoological Gardens, 
Eegent’s Park, N.W., on the Tuesday following the date of Meeting to wbtcb 
it refers. It will be issued, along with the * .Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of S^ixpence, or, if desired, sent post-fj*ee iur 
the sum of Su Skiilinas per annum, payable in advance. 
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The next Meeting of the Society for Scientific Business will 
be held on Tuesday, April 29tii, 1919, at 5.30 r.M., when the 
following communications will be made : — 

Dr. W. T. Calmah, D.Sc., F.Z.S. ■ 

Exhibition of Marine Boring Animals. 

Noel_Tayler, B.Sc . 

A unique Case of Asymmetrical Duplicity in the Ohick. 

The following communication will be taken on 

May 13th, 1919. Lt.-Ool. S. Moncktqn Copemak, F.E.S., F.Z.S. 

Experiments on Sex Determination (illustrated by lantern- 
slides). 


The following Papers have been received : — 

Geo,;' J uNNisox^ Esq. 

“ A Chimpanzee in the Open Air in England/’ 
Olaupe.;Moiiley, Esq.j 'F.Z.S; "■ 

Equatorial and Other Species and Genera of African 
Ichiieumonkhe. 


The Publication Committee desire to call the attention of 
those wlio propose to offer Papers to the Society, to tlie great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be liniited >so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

p. OHALMEES 'mitche;l;l,,'/ 

' Secreimy,' 

''.ZobnoaiCAnBooisrv ofXoxpoh, ,, 

;EEOMr’s;pARk,:'XqND0K) N , 

April Wtk, 1919. 


Ifo. 198. 

ABSTRACT OF THE PROCBBDINOS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

April Sgth, 1919. 

Prof. Ernest ’W. MacBridb, D.Sc., LL.D., F.R.S., Tice- President, 
ill the Oiiaii*. 


The Secretary read a report on the Additions to the Society’s 
Menagerie in the month of May, 1919. 

Mr. T. Gerraeb, F.Z.S., exhibited and drew attention to some 
special points of interest in a series of heads of Waterbiick 
(Eohus\ collected by Dr. Digby. 

Dr. W. T. Oalman, D.Sc., F.Z.S., e.xbibited and gave a de- 
tailed account of various Marine Boring Animals, drawing atten- 
tion to the economic importance of the scientific investigation of 
aSucIi forms of Marine Animals in relation to the serions damage 
caused by them to the timbers of wooden ships and to piers, and 
to the masonry of breakwaters and similar constnictioiis; 

The Secretary read a communication, illustrated by lantern- 
slides, from Ml*. Geo. JennisoNj'oii A dhiinpanzee in the Open 
Air in England,” drawing attention to the fact that the animal 


This Abstract is published by the Society at its oifiees, Zoological G-ardens. 
Eegents Park, N.W., oa the Ttiesday following the date of Meeting to which 
it refers. It v^iil be issued, along with the * Proceedings,’ free of extra charge, 
to ail Fellows who subscribe to the Publications; but it may be obtained on the 
day of publication at the price of or, if de8ii‘ed, sent post-free for 

the sum of Six SUlUngsi per annum, payable in advance. 
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had lived in a healthy and vigorous condition for a period of 
some eight years in the private grounds of its cnvrieiv.tdi‘- dolm 
K. Butter, of Cannock, Staffordshire. 


The next Meeting of the Society for Scieiitiiic Business will 
be held on Tuesday, May 13th, 1919, at 5.30 r.M., when the 
following cominimications will be made : — 

Th.-^GoL ;S. M'OXgkton Cqpemax, F.Z.B. 

Experiments on Sex Determination (illustrated by la-ntern- 
slides). 

ISToel Tayler, B.Sc. 

ii nnicpe Case of My mmetrical Duplicity in the Chick. 


The following Papers have been received 
Claude Mobley, 

Equatorial and other Species and Geneiu of African 
Ichneumonid®* 

;EkHEST.E,'DKwm. , '' 

On the Structure of the Eespiratory Organs of the Terrestrial 
Isopoda. 

M.A. k;.: . ■ 

Eesxilt of a Meudelian Experiment on Fowls, including the 
Production of a Pile Breed. 

A Description of New Species of Eeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 
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The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Conimunica-tions intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary, 

Zoological Society OB’ London, 

Regent’s Park, London, N.W. 8. 

MayUh,im. 




No. 193. 


ABSTBAOT 01 THE FBOOBEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


May 13tli, 1919. 

Prof* Sristest W, MaoBride, D.Sc,, LL.D., F.R.S., Vice-President, 
in the Chair. 


The Secretary exhibited two photographs of a living Okapi, 
and stated that the animal had been in the possession of its 
present owners for a period of over three years. The photographs 
showed that it was a young animal, and tliat prcbabiy, as in the 
case of the Giraffe, the Okapi does not reach its adult stage until 
five or six years of age. 

Mr. E. G. BoiTLEKCrER, F.Z.S., exhibited a series of living 
specimens of the British Rats and their varieties, and stated that 
during the past four years there was evidence that the so-called 
Old .English Bla<d? Rat had incr^^ numbers. 

Prof. J. P, Hill, F.B.S., F.Z.S., ^ve k remnie of Mr. Noel 
TayleFs communication on A unique Case of Asymmetrical 
Duplicity in the Chick,’’ and illustiated his remarks by a series 
of lantern-slides. 


■ ^ This Abstract is published by the Society at its offices, Zoological €rardeiis, 
Regent’s Park, R.W.,, on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the 'Proceedings,’ free of exrra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence^ or, if desired, sent post-free for 
the sutn of Six Shilliup per animnij payable in adTance. , y 
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Lt.-Col. S. Mo-N-CKTO^iT OoPEMATS", F.R.B., F.Z.S., read a pa, per 
oil ^‘Experiments on Sex Determ ina.ti on,” and illustrated liis 
remarks by a series of lantern-slides of carefully prepared cliarts. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May 27th, 1919, at 5.30 p.m., when the 
following communications will be made 

J. TiCWIj?iyGHAM,^ ■ 

On Eesuit of a Menclelian Experiment on Fowls, including 
the Production of a Pile Breed. 

; Miss EATHiiEEX- F. ; LAisrBEE^;B.Sc.,: E.Z.S. ■ ' 

Some Points in the Anatomy of the Takin {BudorcaB tcmicolor 
wMtei ), , ■ 

Edwabp Phelps Allis, F.Z.B« 

On certain Features of the Otic Region of the Ohondro- 
cranium of LepidosUus^ and Comparison with other Fishes and 
higher Yertebrates. 


The following Papers have been received ; — 

Olaude, Moeley, F.E.Bp : ■ 

Equatorial and other Species and Genera of African 
Ichneumonidse. 

Ahb^ee^^ ; F.Z.S. ■ 

A Desciiption of New Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 
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Tlie Publication Comiiiittee desire to call the attention of 
those who propose to> offer Pa-pers to the Bociety, to the great 
increase in the cost of paper and jaintiiig. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMEES MITCHELL, 

Secretary ^ 

Zoological Society OF London, 

Eegent’s Pare, London, KW. 8. 

Mai/ 1919. 



Lt.-Col. S. MoTsroKToy Copemats^, F.R.S., F.Z.S., ^read a paper 
on Experiments on Sex Determination,” and illustrated his 
remarks by a. series of lantern-slicles of carefully prepared charts. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May 27th, 1919, at 5.30 p.m., when the 
following communications will be made :~— 

J. , T. , CuOTITCHAM, M.A., . . . . 

On Result of a Mendelian Experiment on Fowls, including 
the Production of a Pile Breedt^ ^ 

Mss Sathleex^F y. 

Some Points in the Anatomy of the Takin ( Biidorcas Uixicolor 
whitei). 

Enw ARP Phelps Allis, F,Z.S. 

On certain Features of the Otic Region of the Chondro- 
cranium of LepidosteiiSy and Comparison with other Fishes and 
higher 'Vertebrates. ■ ' 


: '::'The following, ' Papers , haye ■ been, received, ' 

Moeley.,. ^ F.Z.,S. ■ ’.v h 

Equatorial and other Species and Genera of African 
Ichneumonidse. 

0. W- Ammm, D.Sc., F.R.S.rE.Z.S. ' : 

A Description of New Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 
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The Piiblicatioa Committee desire to call the attention of 
those who propose to ofier Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that pa.pers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

R CHALMERS MITCHELL, 

Secretarrj, 

ZooLoaicAL Society op Looton, 

Regent’s Park, London, N.W. 8. 

ifay 1919. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

May S7th, 1919. 

A. Smith WooDWABD, Esq., LL.D., E.R.8., Vice-President, 
in the Chair. 


The Secretaey read a Report on the Additions to the Society’s 
Menagerie in the month of April, 1919. 


Mr. J. T. Cunningham, M.A., 'F.Z.S., communicated HikS paper 
on the Result of a Mendelian Experiment on Fowls, including 
the Production of a Pile Breed.” 

Miss Kathleen F. Lander, B.Sc., F.Z.S^, described some Points 
in the Anatomy of the TaMn taxicoloi' wkitei)^ and 

illustrated her remarks by a series of lantern-slides. 

..In, the "absence .of the Author, Mr. E. .Phelps.. Alhs,'.F.Z.S...,,' 
his communication On certain Features of the Otic Region of 


* Ibis Abstract is published by the Society at its ofRces, Zoological Gardens, 
Eegenfs Hark, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the “Proceedings/ free of extra charge^ 
to all Fellows who subscribe to the Publications ; but it may be obtained on tlje 
day of publication at the j>rice of Bi^^pmee^ or, if desired, sent post-free for 
the sum of Bi:c Shillings per annum, payable in advance. 
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the Ohoiidrocraniiim of Lepidosietis^ and Comparison with otliei* 
Fishes and higher Vertebratn/*’ was taken as read. 


The Secretary exhibited, and made some additional remarks 
upon the photographs of a young living Okapi that vrere shown 
at the previous Scientific Meeting, 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, June 17th, 1919, at 5.30 P.M., when the 
follo\ving communications will be made 

Edward HERoy-ALLEX, F.E.B., F.Z.S., and Arthur Earlai^b, 

Exhihition of Lantern -si ides illustrating the cultivation of 
Vernetf'ilimt p in hypertonic sea-water and 

■ 'gem-sand. ' 

Claude 'Morley, F.Z.S. 

Equatorial and other Species and Cenera of Afi'ican 
Ichneuffioni(he. 

0, W. Aisidbews, D.Sc,, F.KB., ¥.ZK ' ' ■ 

A Description. 'of ■ New Species -"of.. Zeuglodons .and, Tjeathery 
Turtle from the Eocene of Southern Nigeria, 

Av.; Bo,ULENOBB, . 

(1) A List of the Snakes of West Africa from Mauritania to 
the French Congo. 

(2) A List of the Snakes of North Africa. 
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The'. Publication Committee desire to call tbe attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed and 
be limited so far as possible to the description of new results. 


Comniunications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS. MITCHELL, 


Zoological Society of London, 

Regent’s Pae.k, London, N.W, 8. 
June 3rd, 1919. 


Secretary. 




No. 195. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


June 17tb., 1919. 

Prof. E. W, MacBiude, F.E.S., F.Z.S., Yice-President, 
in the Chair. 


The Seceetart read a Eeport on the Additions to tlie Society’s 
Menagerie during the month of May, 1919. 

Mr. J. T. Carter, P.Z.S., gave a rhime of his’ paper on the 
“Occurrence of Denticles on the Snout ol XiiyMcmP 

Miss L. E. Oheesmax, F.E.S., 'exhibited some living specimens 
of Light-giving Beetles from Cuba. 

' Dr, G. W. 'Andrews, F.E.S., F.Z.S .5 ■■comminiicatecl his paper' 
on “ New Species of 'Zeiiglod'ons -'and a leathery'. Turtle from the'' 
Eocene of Southern Nigeria.”-- 

Mr, Edward, .Heron- Adlen, F.E.S,, F.Z.S., described the' ex-- 
periments he had .been caiTying out, in collaboration ' with Mi\- 
Arthur .Eahland, F.R.M.S.j on 'the cultivation of VerneiiiUrm 
pohjstr.oplia Eeiiss - in .hypertonic., sea-water and,, gem, sand,: .and 
illustrated his remarks with’, a. s'eries of, lantern-slides. : , ■ 


; ■' * . .This Abstmet ,is published by-.the,_Sooietj, at its offices,. Zooiogiyal Oarcleiis,' 
'Eegent’s Park, ,on, the Tuesday following' ,' the date of , Meeting . t.o, 'whieh 

it refers. 'It 'will be'issiied, along' wi|b the' ‘'.Proceedings,* free of -extra' charge, 
to all Pellows.who subs,cribe" to’ the Ptiblicationa ; but -it »ay, be -obtained on -. the^ 
.'day, of publication' at' 'the' .price' of ■§k!peticej ' .or, if'",' desired, '-sent-- post-free,,, for 
the 'Sum of - BhUMn^d per annum', payable', in- adyau'ce., ,' , 
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111 the absence of the Autliors, the following communications 
were taken as read:— Mr. Olaude Morley, F.Z.S., Equatorial 
and other Species and Genera of Afiucan IchneumonidiB,” Prof. 
G. A. Boulenger, F.R.S., F.Z.S., (1) “A List of the Snakes of 
West Africa from Mauritania to the French Oongo/’ and (2) A 
List of the Snakes of North Africa.” Rev. ThomaS' R. R. Steb- 
BiNG, F.R.S., F.Z.S., “ Crustacea from the Falkland Islands 
collected by Mr. Rupert Yallentin : Part 


This Meeting closes the Session 1918-1919. The next Meet- 
ing of the Society for Scientific Business will foe held on Tuesday , 
October 21st, 1919, at 5.30 p.m. 


The following communications have been received : — 
B» L. Bhatia, M.Sc. 

Notes on Indian Ciliate Protozoa. 

E, DuKiypiELP Jones, F.Z.S., F.E.S. 

. Descriptions of New Moths from South-East Brazil, 


. /The ' Publication'' Committee desire to call the .attention of 
those who: propose to offer Papers to,, the Society, to the great 
4iicrease:in-the cost of' paper and printing. This will render it 
■necessary for the present ' that’ papers s'hould 'be condens'ed. and 
be limited so,' far .as. possi'bie to. the description of new results, '■ 



CoiiimiinicatioiiS intended for the Scientiiic Meetings slioiild 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary, 


Zoological Society of Luxbon, 
Regext's Paek, Loxbon, HAV. 
Jmie 23>‘d, 1919, ' 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

Octol3er 21st, 1919. 

Prof. E. W. MacBkide, E.E.vS., F.Z.S., Vice- President, 
in the Chair. 


The Secretaby rea.d a Eeport on the Additions made to the 
Society’s Menagerie during the months of June, July, August, 
and September, 


Mr,. Oldfield Thomas, F.R.S,, exhibited three interesting. 
Mammals obtained by Dr. Aders, F.Z.S., in Zanzibar: namely, 
an ' ■ ezampie , o£ Gepkcdophus adersij a recently described new' 
species; an /example, of Colohis kirJd^ ■w,lii,ch imtii lately was 
supposed to be almost extinct, and a' specimen of a' rare Irisectivore' 
belonging to the .genus Petrodrofmts. - 


Mr. E. G. Bouleng'er, F.Z.S., read a “ Report on the Research 
Experiments on Methods of Rat Destruction carried 'oiit at tlie^ 
Bociety’s GardeuvS,” and exhibited ' so,me of the traps , that had 
proved most successful. ' ■ 


' * "This Abstract is published by the ,Society at its ' offices, Zoological Gardens,' 
Eegent’s Park, 'N.W., on’ the Tuesday 'following the d'ate, of Meeti'ng to which, 
it refe,rs. '■ It' will be issued, along with,the.‘ Proceedings,,’ free, of extra charge, ' 
to all Fellows whoeubscribe to the Publications ; .but. it .may. be o'btaineci 'on tbs' 
day of 'publication at the price of Sixpejwe, oti if 'desired,^' sent post-free for 
the sum ofS'h SliUlmgs per .annum, '.paj^ble' in' .advance, " . ' 



Dr. A. Smith Woobwakb opened a “Discussion on the Zoological, 
Position and Affinities of Tcvrsius^'^ and the discussion was con- 
tinned bj Prof. F. WoojD Jones, D.Sc. Pi'of. J. P. ITile, 

F.E.S., IPZ.S., and JJr. G. Elliott Bmitk, hi.A,., F.E.S., P.Z.S,, 
Cloiitribiitions by hir. E,. I, Pocock, the Seeretary, and tlie Olia.ir- 
man had to be taken as reaih 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, November 4th, 1919, at 5.30 p.m., when the 
following cominiiiiicatioiis will be made : — ■ 

E. Hekon Allen, E.E.S., 'F.Z.S. ■ . 

, Exhibition of Skiagraphs of . ' Ve^^micidma from examples 
'growndn. a hypertonic tank. . 

OuY' Marshall, D.Sc., E.Z.S. . 

On the Species of Bcdamims occurring in Borneo (Coleoptera, 
Ciirciilioiiiche). 

M iss Joan B. Pb.qctqe, F.Z.S. 

On " the Variation in the Number of Dorsal Scale-rows in 
■ Dill* JMtish Snakes. 

G.'A, Boulengee, FJi.S., F.Z.B. .. .. 

On some .new Fishes from, near tlie West Coast of I, a, I ce 
'dlVnganyika. . ' 

TheTIom Paul Methitbh, F.Z.B. 

c ■ 'Description' .of" 'a .iie.w Snake from the Trans va,,ai, toget, her 
with a new Diagnosis and 'Key'd the Genus 
of some Batrachia.'from MadagascaiL; : ' 

' , The;.f olio wing been 'received b' 

,v,M./,T:obnek,;''D.,Sc.; 

,,^'"Dn:;■tlrh:2^bIaatod0;■ 'i^rasiteS'h^ 



■Ser. A, H. Gooivn, lr.2.8. 

The Had Ilia of the AiiA‘ida\ 

Ifji.jor J. Stsyb'xso:^? IIamiltgh, C.AL2i.B, 

Field-notes on some Mammals in tlie Balir El Gel^elj 
Southern Suda.ii, 

Lt.-Co], S. Mqnckto!^ Copsma]^, E,R.S., E.2.S. 
iSxperiiiieiits on >Sex Deter niination. 


The Publication Committee desire ■ to call trie attentioii of 
tliose wiio: propose to oher Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present tha.t papers slionld be conderisetl aiid, 
be limited so far as possible to the description of iierv results. 


Oommunications inteiided for the Scientific' Meetings siioiilcl 
be addressed to 


P. CHALMERS MITCHELL, : . 

Secrekmj. 

ZOOLOGICAIOSOCIETY OF LoNBOX. ' . 

, iiEGENTts'PABE, Lo^^BON,. N. W. 8. 
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ABSTKAOT OF THE PKOCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LONDON,* 

¥o¥eiiilser 4tJi; 1919. 

A. Smith Woobwarh* Esq., LL.D., F.R.S., Yice-Presideiit* 
in the Chair. 


Mr. E. Martin Duncan, F.R.M.S., F.Z.S., exliibiteci a series 
of photographs showing the actinic quality of the light from si 
living Pi/ropkoriis Beetle, and, in describing the method employed 
to obtain the records, stated that photo-spectroscopicaliy, the 
greatest intensity of light action appeared to be in the' yellow- 
green region. ■ , ■ ■ ■ V- - . ■ ■ 

Mr., E. Heron- Allen, E.R.S., E.E.S., exhibited a series of 
Skiagraphs of the Eoraminiferangenus from* examples 

grown in a hypertonic hank, and described some further ' results 
that he 'and Mr. A./Earknd, E.R.M.S.,Ead obtained in the course 
of their 'mwestigations, ' '■ V 

'.Miss Joan '.B, P'ROCTOR,' E.Z.vS., eomminiicated her "paper on. 
^‘The Yariation.. in the Number '.of Dorsal Scale-rows, in 'our, 
• British Snakes.’’ ■ 

Dr.,H. A'. ..Boulenoe'r,. 'P.R.S., .-F.Z.S., ■ gave mwmr' of ',1’iis 
paper ^ oh “ Some' new Fishes from .near , the ,YAst Coast, of ,' Lake 
Tanganyika.” ' ,"' 


'* 'This Abstract is published by .tb© "Society at its offices, "'Zoological Gar'clens,' 
.Begents Park "H.W*, ;0b the Tuesday following hhe date .■of'''Meetmg„t'o' w.hich 
' it 'refers* It will 'be issuecl, along, with., the '.'‘Proceedirigsi .free of extra .charge, 
to an',''Fellows w.lio subscribe to .the Publications ; ■ but it "may, be obtained on the' 
day Of '.publicaticm, at the price' of if desired, sent post-free Tor, 

the',sum',of'>S'2x.,SM^i»ys per 'annum, payable in. , 
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lii the absence of the Authors, the following cciiniiviiiiictititros 
w'ere taken as read: — Mr, Guy Marshall, 1). Sc., IhZ.S., On 
the Species of the Balanhms occurring in Borneo (CJoleoptera,, 
€\ira.ilionidce)^' \ The Hon. Paul Methuen, P.Z.S., Desci-iptioii 
of a new Snake from the Transvaal, together with a new Dia, gnosis 
and Key of the Genus Xenocalmmts^ and of some Batracliia f I'oin 
Madagascar. 

Prof. J. P. Hill, F.K.S., E.Z.S., exhibited and described a 
series of lantern-slides illustrating the placentatioii of Tarsius. 

Mr. E. I. Pogoce:, P.E.S., F.Z.S., exliibitei! a, series of 
lantern-slides illustrating some of the external ciiai*acters of 
Tarskis. 


The; next Meeting of the Society for Scientific BiisiiieKSs; will 
be lield on Tuesday, November 18tii, 1919, at 5.30 p.m.,' wlien the 
following , communications will be' made : — 

Sir E dmct d Giles Lobeb, Bt., F.Z.B. 

■ Exliibitioii of the skull of a Beaver. 

Major J. Steyexsoh Hamilton, G.M.Z.S. 

,Fiekl-Notes on some Mammals in the Bain* al Gebel, Soiitlicrn 
' 'Sudaii- ' ' 

J:. M.A..h,M;D., D.Bc., F.Z..B. . ^ 

'■ '(I), The .Development, of .the 'Mesentexies' in Vrim/m emssi- 
; ' comi«'';(Actiiiow)a). ■ ’ 

(2) The Leptomedusau Melicertidium octocostatmmT^''' 

M. Tifexer,''B',Sg.'' ' h 

■■ Oxi' The Nematode Parasites of .a C.hapman’p. 

Eev. A . H. OooKEi,'F.Z.S. 

The Radula of the Mitridie, 
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Lt.-CoL S. MoycKTQ?^ Oqpe'stan", F,R.S., F.Z.S, 

Experiments on Sex Deterniination. 

Chas. F. SoxxTAa. M.D.. CInB.. F.Z,B. 

The Yariations in tlie Digastric Miiscls of the Eliesns 
hlacaque and tlie GoBiiiion Macaque. 

E. S> Eussell, M.A., B.Se., F.Z.B, 

Note on the Rigliting Reaction in Aste'rkia gihhosa Penn. 


The Publication Committee desire to' call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper a.ncl printing. This will render it 
necessary for the present that papers should he condensed and 
be limited so far as possible to the description of new results'. 


Coram iinications intended for the Scientific Meetings ' should 
be addressed to 


P.'CHALMERB MITCHILL, 


.ZOOLOGICAL' 'Society, of London, 


'Secreiarf/. 


R'Egent’s Pab;k5.' London, .N.W. 8. 
, 10 .^^., 1919 . ■ 
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ABSTRACT OR THE BROOEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LO.NDONA' 


E'ovember IStli, 1919* 


IW. E. W. MacBribe, E.E.S., F.Z.S., Yice-President, 
in the Chair. 


The BecreTary read a Repoit on the Additions made to the 
SocietJ^s Menagerie during tiie month of October, 1919. 

The Secretary exhibited and made remarks on a photograph 
of a White Tiger. 

Sir Edmund Giles Lob, eh, Bt., F.Z.S., exhibited ■ and., 'made' 
remarks on 'a; series of skulls of the Bejiver, exhibiting a separate 
osside between the' parietals. ■ 

, Major J'.* Stevenson Hamilton, C.M.Z.S., gave a restmie of his 
paper Field-Notes on some Mammals, ,in the ,Bahr el Gebel, " 
Boiitheru .Sudan,” and illustrated his ■' remarks 'by ' means . of" a 
line series of skins. ■ 

' In tliB' absence of tlie Autlior, Prof.. J. F. Gemmill, M.A., M.D., 
13. Sc., his papers {1 )' ,“ The Development of the Mesenteries in' 
ITrtichm crasskorms (Actinozoa),” a'ud (2) **The Leptomedusan 
'MeUceHifUitm' ociocostaUim” were B.S, rewd, ■ 


This Absti-act is published .by the Society at its -office's, Zoological 'Gardens, ■' 
■ |?.egentATark, N.W.. on the Tn^day following the,' date of Meeting to which 
, ' , it refers.' It will-b© issued,, along .%vifch,- ..the * P.roceediugs3 'free of extra charge, 
'to ',all Fellows who '"subscribe to the. PubHeations';, .but it may be obtained OL the 
- liayof ,p",ublication .at' the price of '&>pe^ 2 ce,,'.or,. if .desired, ' sent post-free for 
the Slim, 'of .5u’ ■ per annum, .'paTable: in ■ adTance. , V ' '' 
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Tlie Rev. A. H. Cooke, Sc.D., F.Z.>S., gave a resime of hm 
paper on The Radula of the Mitrida\” ■ 

Dr. CiiAs. E. SoKNTAG, E.Z.S., communicated Ids pa.per on 
“The Variations in the Digastric 'Muscle of the Rhesus ]\la.cju:|ue 
and the Common Macaque/’ 

Mr. E. S. Russell, M.A., B.Bc,, F.Z.S., commiiiiicated. his 
paper on “The Righting Reaction in Astei^ina gihhosa Penn,” 
illustrating' his remarks with a model showing the “ tleixdlock ” 
position in the righting reaction, caused by tiie middle lus' 
lagging behind. 

In the absence of the Anti lors, the following papers were taken 
as read : — Lt.~Col. B. Monckton* Copemak, E.R.H'., E.Z.S., 
“ Experiments on Sex Determination M.. TliRNEa, R.Sc., “ On 
the Rematode Parasites of a Chapman's Zebra.” 



The ne^t Meeting of the Society for Scientific Business will be 
held on Tuesday, Eebruary 10th, 1920. 

A Notice stating the Agenda for that Meeting will be eircii- 
kted early in Eebriiary. ' 


' The following. Papers have been received , 

R, 'EvTurnee and J. WATBEsrox/ .'" 

■/p: ARevkioii of 'the Ichneumonid'. Genera Lcdnumimd Pmilo- 
: orypius, \ , ■ . ; 

R.D. Welch,, :M.R.C.B. :^ : ' ' 

Remarks on EorstePs Milvago or Cariion-Iiawk. 



E. 'HERoy--ALi4Ey and, A> Earland. 

An- Experimental Study of the Eoraminiferal Species 
V&7iimdlina» poi^stroplut (Beuss), and some otliers, heiiig a 
. Contribution to a Discussion ‘‘ On the Origin, Evolution^ and 
■ Transmission of Biological Cliaracters:’ 


^Tiie 'Publication Committee desire to call the attention of 
those who propose , to offer Papers to the Bociety, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present- that .papers should be condensed,' and 
be .limited so far^ as possilde to the description of new I’esults. 


Communications intended dor. the Scientific J^Ieetings shoiih.l 
be .addressed to ' ' ' 


P.' CHALMERS I^IITCHELL, 


decreki.f\ii. 


.Zoological Society. op Loxbo'x, 
Regent’s Par'k,, London, .N.Mh S. 


Ifovemher 1919. 


A 
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